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AA 
Swing over bed 10," 
FOR SUSTAINED ACCURACY 
© Bed length 434%” 
The variety of work it handles...the speed, accuracy, and safety ” 
of its operation place this new lathe in a class by itself. It combines aeenadenaes 
compactness, economy and versatility. With its friction feed auto- vee eng Rene 
matic apron and precise construction throughout, this new Logan ella lanai 
Quick Change Gear Lathe is by every standard a rugged, highly 12 spindle speeds—30 to 1450 
. adaptable machine of sustained accuracy. Bed ways, for example, per minute 
are precision ground to within .001" of absolute accuracy. Total tem 
run out of the headstock spindle 12 inches from the bearing is less spindle for power feeds 


than .001". The lead screw is held to within .002” in 12 inches. All 
moving parts are protected by ball bearings or by self-lubricating 
bronze bearings. As for economy, the new Logan No. 820 quickly 
pays for itself through lowered unit costs. 


LOGAN ENGINEERING COMPANY - Chicago, Illinois 


Friction clutch-on,power feeds 


®@Longitudinal feed .0015 to 
-1000” per spindle revolution 


®Cross feed .25 times longi- 
tudinal feed 


| 
Half nut drive fromleadiécrew 
| to 224 per inch 


The Couer..... 


No longer is it a man's world. Ardis 
Yageman on the cover of this month's 
SCHOOL SHOP is an emergency sub- 
stitute teacher of industrial arts in the 
Detroit, Michigan, public schools who 
has been receiving intensive training 
under a directing teacher from Wayne 
University. She is not a _ regularly 
qualified industrial arts teacher but 
with many others she has been takin 
an intensive training course in whic 
she has been carrying through the 
process of making various projects 
and, in turn, teaching a demonstra- 
tion lesson on each. At the same time, 
she has been receiving instruction in 
the sharpening of tools, care of tools 
handling of supplies, preparation o 
lesson plans, and scheduling of shops. 
She can return for supplemental train- 
ing at any time. Many trainees are 
lanning to complete their major in 
industrial arts and become permanent- 
ly qualified. The illustration is courtesy 
of the Detroit Public Schools of which 
Earl Bedell is Director of Vocational 
Education. 
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e America’s busiest war plants 
prefer SKILSAW TOOLS ... so they prefer 
new workers trained with SKILSAW TOOLS... 
They know students reach peak production 
sooner when taught with the tools and 
methods of industry itself. 

SKILSAW TOOLS are lighter, 
more compact, more powerful. That’s why 
they’re such favorites in aircraft, tank and 
war plants everywhere. Ask your dealer 
for a convincing dem- 
onstration of SKILSAW 
TOOLS today! 


SEND FOR THIS FREE CATALOG! 
Itillustrates every tool 
in the SKILSAW line. 
Then ask your dealer 
to demonstrate these 
tools on the jobs you 


SKILSAW DRILLS (Above) speed up every drilling job in every material. 
Light, compact, powerful for easy handling, fast production. 23 MODELS 


SKILSAW BELT SANDERS (Below) do all sanding and “‘final-finishing”’ 
easier, better, 10 times faster. Light, perfectly balanced. 4 MODELS 


SHILSAW DISC SANDERS (left) for all grinding, filing, sanding and 
polishing of wood, metals, compositions. 6 MODELS 


SKILSAW INC., 5029A Elston, Ave., Chicago, Ili. 
New York Boston Buffalo Philadelphia Cleveland + Detroit 
Indianapolis + St.Louis + KansasCity »* Atlanta * New Orleans 
Dallas LosAngeles Oakland + Portland Seattle Toronto 
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PIT Helps 
Signal Corps 


Trainees 
BY Captain W. W. Waite 


SCHOOL SHOP’s editor asked the Signal 
Corps what methods teachers of pre-induction 
training should use in order to be of most 
help to the prospective soldier. Herewith Cap- 
tain Waite answers that methods aren't as 
important as results! Train every student 
and train him thoroughly is what the Army 
wants, 


Le armed forces are in need of a - 


large number of men trained as special- 
ists in a variety of fields. Today, as 
never before in history, members of the 
Army, Navy, Marine Corps, Air Forces, 
and Coast Guard must not only be able 
to perform complex tasks well, but they 
must be able to perform them in the 
stress of battle, under all kinds of 
weather conditions, day or night, and 
frequently without all the tools and 
equipment to which they have been ac- 
customed. Though this article will con- 
cern itself solely with the requirements 
of the Signal Corps, it must be borne in 
mind that the specialists mentioned are 
used in many other branches of the 
Army and, under somewhat different 
designations, in the Navy and other or- 
ganizations. 

It cannot be emphasized too strongly 
that the primary requirement and the 
ultimate test of a man’s training is his 
ability to perform his job. This ability 
cannot be developed overnight, even in 
the less complex specialties. Repetition 
of the job under a variety of operating 
conditions is the essence of good train- 
ing. The radio repairman, for example, 
must clear all kinds of trouble develop- 
ing in the equipment supplied to his 
unit. He must clear these troubles re- 
peatedly until, through experience, he 
acquires the ability to analyze problems 
quickly and diagnose troubles correctly. 
He must develop manual dexterity and 
be able to handle his tools with a mini- 
mum of lost motion. He must be able 
to perform his job in darkness because 
he may be called upon to repair a balky 
radio set in some location where even a 
tiny flash of light would betray the posi- 
tion of a command post to the enemy 
and bring forth a tornado of fire. He 
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A Signal Corps soldier at Ft. Monmouth, N.J., wiping a joint on a lead-covered cable as part of 
post-induction training. 


must practice his work frequently 
enough that he does not become nervous 
under pressure. 

The details of radio repair work, 
radio operating, wire equipment mainte- 
nance, and other specialties are taught to 
soldiers after they become members of 
the Army, but a great deal of time can 
be saved and the practical training 
facilitated by pre-induction training in 
trade, vocational, and high schools. This 
pre-induction training will be most valu- 
able to the Army if the students acquire 
sound knowledge of the fundamentals of 
the subjects taught. 

The basic subjects for which the Sig- 
nal Corps has its greatest requirements 
may be divided into two groups. Fun- 
damentals of Electricity, Fundamentals 
of Shop Work, and Fundamentals of 
Radio comprise the first group; and a 
knowledge of International Morse Code 
and the ability to use it under adverse 
conditions are included in the second. 


In both cases, the subjects are arranged 
in the order in which they should be 
taken up, and no student should be per- 
mitted to advance until he has thor- 
oughly mastered each subject. 

A knowledge of the fundamentals of 
electricity is basic to all radio repair 
work and to most wire communication 
equipment maintenance work. The 
methods used to develop such a knowl- 
edge do not particularly concern the 
Signal Corps as long as the student un- 
derstands the subject material and is 
able to apply his training. The War 
Department, in cooperation with the 
United States Office of Education, has 
prepared a series of Pre-Induction 
Training Course outlines, one of which 
(PIT-101) is an excellent guide for in- 
structors in basic electricity. Lectures, 
demonstrations and laboratory exercises 
are brief and any experienced science or 
vocational instructor can follow them 
without difficulty. Text references and 


A technical sergeant instructor at Ft. Monmouth, N.J., teaching an enlisted man to wire circuits 
on a switchboard. (Photo by U.S. Signal Corps.) 


visual aids are included. 

Inasmuch as all Signal Corps me- 
chanics are required to use tools, a 
knowledge of fundamental shop practice 
will stand the inductee in good stead. 
Pre-Induction Training Course No. 103 
will be found valuable in conducting 
this type of training. Special emphasis 
is placed by the Signal Corps training 
schools, and should be placed by the 
pre-induction training establishments, 
on the proper use, care, and maintenance 
of tools. There are no hardware stores 
on Guadalcanal and tool replacements, 
as well as initial supplies, must be trans- 
ported from the United States, so it be- 
hooves all tool-using personnel to take 
the best possible care of their equip- 
ment. Furthermore, an eye can be re- 
moved almost as neatly by a slipping 
screw driver as it can by a machine- 
gun bullet, and a soldier in the hospital 
is more of a liability to his unit than 
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one who has been killed. 

A soldier assigned to a Signal Corps 
radio repair school will progress a great 
deal faster if he has a knowledge of the 
fundamentals of radio, acquired before 
his entry into the military service. Stu- 
dents can include in their pre-induction 
work Course No. 201, which covers the 
fundamentals of radio. 

The study of radio operating will be 
much easier, if the soldier has studied 
the International Morse Code in high 
school. A basic radio code course 
which is described in Pre-Induction 
Handbook No. 301 has been placed on 
phonograph records and can be taught 
by almost anyone. It does not require 
that the instructor be an expert radio 
operator or that he even be familiar 
with the code. An average student can 
progress in 70 to 90 hours’ practice to 
a speed of 10 words a minute. Code in- 
structors in Signal Corps schools have 


found that one of the best ways to teach 
International Morse characters is to em- 
phasize that they are in reality the fun- 
damentals of a new and unfamiliar lan- 
guage. No students are permitted to 
write dots and dashes. In fact, the 
words “dot” and “dash” are not even 
used, but the words “dit” and “da” are 
substituted and students are encouraged 
to converse with each other by means of 
these sounds. The counting of sounds 
is strongly discouraged and every effort 
is made to develop in the students the 
ability to recognize “dididadit” as “F,” 
just as they write the letter “W” when 
they hear “doubleyou.” Inasmuch as 
radio operating in the Army is carried 
on under any and all conditions, the 
students will benefit if they have an op- 
portunity to receive code messages in lo- 
cations where the noise level is high and 
minor distractions are frequent. 

When a selectee, who has taken pre- 
induction training in any of the subjects 
discussed, is assigned to one of the Sig- 
nal Corps schools, he will find that the 
rate at which he progresses will depend 
entirely on his own ability. He will not 
be required to repeat any material on 
which he can pass the regular examina- 
tion. The objective of these schools is 
to graduate qualified specialists as 
quickly as possible after they enter. As 
mentioned previously, the ultimate test 
which the student must pass is the ability 
to do his job, and for that reason, prac- 
tical training is emphasized. The men 
work on regular Signal Corps equip- 
ment, and during the latter part of the 
instruction period, are taken to field 
training installations in which actual 
combat conditions are closely simulated. 

Repetition of the job is the watchword 
and the men perform their duties over 
and over until proper performance be- 
comes habitual and they can carry out 
their assignments regardless of noise, 
danger, weather, and other conditions. 
Furthermore, the soldiers are taught that 
they cannot rely on having factory-built 
equipment in a satisfactory state of 
maintenance at all times. Emphasis is 
placed on the ability to improvise sub- 
stitutions for parts which have been 
damaged, lost or destroyed. Communi- 
cation equipment which goes out of serv- 
ice must be restored in the shortest pos- 
sible time in order to get vital messages 
through. The man who is unable to re- 
pair equipment without a complete set 
of tools and spare parts is not as much 
of an asset to a unit in battle as the man 
whose imagination, ingenuity, and skill 
enable him to improvise substitutes and 
restore vital communication service. 
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The Order the Day is...ORDER NOW! 


In spite of the fact that demand for School 
equipment and supplies has been unprece- 
dentedly heavy because of Uncle Sam’s urg- 


ing Schools to enlarge their training facilities, © 


we as National School Distributors for Amer- 
ica’s leading school equipment and supply 
manufacturers have been able to render a 
service far beyond wartime expectations. 


No effort is being left undone by the entire 


personnel of Brodhead-Garrett to maintain 
the cherished prestige of “Headquarters for 
Equipment and Supplies for the Nation’s 
Schools,” and we are naturally anxious to 
serve all schools to the limit of our ability. 


Because at present we can, in many cases, 
ship from a stock that, under the present emer- 
gency, is in surprisingly good shape, we sug- 
gest you anticipate your needs, and send your 
order in now. 


New 1944 B-G Catalog ... Ready Soon! 


In spite of the difficulties of getting equipment and supplies, the 1944 cat- 
post being published as usual. If a copy doesn’t reach you shortly, please 
ask for one. 


BRODHEAD-GARRETT Co. 


"Supplying Defense Training Needs to Schools in All 48 States” 
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Coordinated Shop Program 


for Model Building 


BY & & Miller 


i WAR and predictable postwar 
trends have highlighted two major prob- 
lems of the industrial arts teacher. First, 
to organize shop teaching in the light of 
present-day industrial practice; and, 
second, to integrate the work of the in- 
dividual shop with the other shops in the 
department and, just as important, with 
other school subjects . . . science, mathe- 
matics, art, etc. 

These two problems were kept to the 
fore in planning the Navy-sponsored 
model plane program carried on at 
Western Hills High School. Aviation as 
a whole has presented an excellent op- 
portunity for the coordination of shop, 
mathematics, and science departments. 
The science and mathematics depart- 
ments supply the fundamental theories 
and formulas of flight and aviation; the 
shop furnishes the concrete demonstra- 
tions and projects that bring the theory 
home to the student. 

The making of solid model airplanes 
lent itself admirably to the illustration 
of industrial production technics. As 
will be seen by the detailed description 
of our program, this approach enabled 
the attainment of a large number of ed- 
ucational objectives, while at the same 
time opening for the students the door 
to the world of aviation in which we now 
live. 

Objectives attained include: 

1. Accurate working to close toler- 
ances. 


The author and students in group instruction. Blackboard demonstration 


After completing the task of supplying the 
Navy with model planes, the next logical step 
is to go beyond this program into the construc- 
tion of flying. powered, and radio-controlled 
models and glider building. This article ex- 
plores the educational possibilities of the 
model-building and glider programs. E. E. 
Miller is head of the industrial arts department, 
Western Hills High School, Cincinnati, Ohio. 


2. Close group cooperation. 

3. Coordination of departmental ac- 
tivities. 

4. Development of manual skills. 

5. Close simulation of actual factory 
situations and conditions. 

6. Reduction of student drudgery. 

7. Increase in time for individual in- 
struction. 

8. Reduction of waste to minimum. 

9. Varied machine practice. 

10. Holding interest of class. 

11. Student instruction and participa- 
tion in systematic procedure for solving 
a practical construction problem. 

Dealing with seven different models, 
we organized the shop on a production 
basis. Geometry and trigonometry were 


Machine set-up with two sanding belts running between two lathes set parallel. Using the jig, the 


operator presses the work against the belt and shoe with a foot pedal. Eliminates much hand work. 


in the background. 


applied in finding the different radii, 
angles, and axis points necessary before 
certain jigs and fixtures could be con- 
structed to hold the minute pieces used 
in the models. The drawing department 
cooperated in designing the jigs and 
planning the machine set-ups. An auto- 
matic lathe head and a duplicating ma- 
chine are now being worked on to fur- 
ther facilitate production and simulate 
factory methods. 

Production was organized in four one- 
hour shifts, a different class participat- 
ing in each. Each boy had a specific 
task for his hour’s work. Stock boys 
were selected to supply material. Fore- 
men were chosen to supervise the pro- 
duction. 


Representative procedure sheet used in the 
model-building program. 


MITSUBISHI "96" 
Procedure Sheet 


LATHE: Turn out fuselage. 

HAND: Cut away excess windshield; 
cut out wing slot; cut front 
and rear curves on wing. 

BAND SAW: Slab off dihedral. 

DISC SANDER: Sand airfoil. 

MITRE BOX: Cut dihedral across air- 
foil. 

BAND SAW: Cut out fin and stab- 
ilizer. 

DISC SANDER: Sand cockpit cover. 

JIG SAW: Cut out landing struts. 

HAND: Glue wheel pants cover. 

Attach wing to fuselage. 

Glue cockpit cover and tail as- 
sembly to fuselage. 

Mold on fillets. 

Glue on landing struts. 

Finish; check; sand. 

Score in cabin, turret, and wing 
and tail flaps. 

Spray with blackboard slating. 

Resand lightly. 

Rub; spray second coat. 

Pack according to specifica- 
tions. 
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Benches were set in two rows for assembly-line purposes. Center aisle is used for inspection. 
Shelves above used for storage of materials and jigs not being used. 


With the help of the electricity de- 
partment, we are working on radio-con- 
trolled gasoline-powered planes which 
will carry the program well beyond the 
solid-model stage. 

Thus with the cooperation of the 
science and mathematics departments 
and the wood, metal, electrical, and 
drawing shops, the students receive a 


complete groundwork in aviation tying 
in well with their pre-induction training. 

In the future, with similar coordina- 
tion of other departments, a more flexi- 
ble program is expected which will al- 
low greater student specialization in 
specific fields of interest. The problem 
of motivation and student interest is thus 
automatically taken care of. Yet the 


manipulative skills taught by the in- 
dividual project method in the past are 
still kept in the foreground. 

Further departmental cooperation is 
expected to be developed in such lines as 
aircraft glider construction, machine de- 
sign, model building, home planning, 
furniture design, and stage craft. An 
example of the possibilities of this is 
shown in the field of glider building: 

Drawing: The drafting department 
will produce full-size and scale plans 
for jigs and fixtures, for parts, and for 
assembly uses. 

Woodworking: This department will 
make jigs and fixtures; make parts; and 
assemble the gliders, including the fit- 
ting of fabrics, spraying, and control 
assembly. 

Metalworking: The metal shop will 
supply all metal parts needed both for 
gliders and for the jigs and fixtures. 

Science: The science department will 
study flight, air currents and their causes 
and effects, and other basic aviation 
principles. 

Mathematics: Mathematics is neces- 
sary in the calculation of stress, drag, 
resistance, etc., on the glider parts, as 
well as in the study of flight itself. 


Essential Books 


Preparatory Training for the Armed Services 
and for Employment in War Industries 


SHOP MATHEMATICS 


By Arthur A. Dick, M. A., Coordinator, Vocational 
: War Production Training, for Balti- 
more County, Maryland 


gebra, geometry, trigonometry, provid- 
ing essentials applicable to the machine 
shop, sheet metal shop, wood shop; to elec- 
tricity, aircraft subjects, drafting and blue- 
print reading. Contains 10 tables, 55 prob- 
lems, 100 illustrations for assignments. An- 
swer book for instructors available. 240 pp. 


Price $2.40 


BLUEPRINT READING 


By Arthur A. Dick, M. A., Coordinator, Vocational 


War Production Training, for Balti- 
more County, Maryland 


OVERS terms and symbols for reading 

blueprints and for drafting; geometric 
surfaces and solids; perspective; isometric 
and orthographic projections; dimension- 
ing; scaling; sections; use ef assignments. 
Complete set of working drawings. Answer 
book for instructors. 173 illus. 157 pp. 

A Visualized Method of Instruction 


Price $2.40 
Books Sent for 30 Days’ Examination 


THE RONALD PRESS COMPANY 


15 East 26th Street New York 10, N. Y. 


OVERS fundamentals of arithmetic, al- 


Sailplane Corporation of America + Cornell 
University Dept. of Aeronautics -- New York 


State Dept. of Education + One Full Year « 
Cooperative Effort...equals... 


AN OUTSTANDING CoNTRIBUTION To A/r-Age Education 
FOR THE SCHOOL WOOD-WORKING SHOP INSTRUCTOR 


COMPLETE UNIT OF INSTRUCTION COVERING ALL BASIC 
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Wood-Aircratt & Glider Construction Technics 


Developed and prepared at CORNELL UNIVERSITY under the cooperative 
direction of the New York State Education Department and SAILPLANE COR- 
PORATION OF AMERICA. 


. Specifically designed to fit the capacities, needs, and limitations of the average 


school shop, its space, equipment, and available materials. 

'ncludes a COMPLETE SET OF 10 DESIGN DRAWINGS (30” x 54”) specially 
prepared for student use, showing every detail in the construction of a ‘'Pre- 
Flight Training Glider," the construction of which teaches all basic wood- 
aircraft and glider construction principles. 

Includes an INSTRUCTIONAL MANUAL of 194 pages, 8!/2” x II", 85 educational 
photographs, 124 detailed drawings, and broken down into 69 job sheets (sub- 
assemblies), thus enabling the instructor to assign separate and self-contained 
basic projects or to coordinate a class group in the construction of the ''Pre- 
Flight Trainer." 


. So complete in content, so high in educational standards, so broad in applica- 


tion as to permit a wide variation in use, and to constitute a general reference 
unit on AIR-AGE EDUCATION for the school wood-working shop. 


Write for free descriptive booklet. 


Sailplane Corporation of America 


9470 Santa Monica Boulevard 
Beverly Hills 4, California 
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Shop Student Personnel Organization 


\ - classes are large and the 


maximum amount of teaching efficiency 
is desired, a smooth running and de- 
pendable student personnel organization 
will relieve the teacher of many small 
but important shop details. At the same 
time the students share in the responsi- 
bilities of keeping the shop running 
efficiently and allowing more time for 
instruction and attention from the teach- 
er. A good student personnel organiza- 
tion will eliminate most disciplinary 
problems, tool loss, waste of time, waste 
of materials, and help to develop those 
habits of order, neatness, system, and 
responsibility that are necessary more 
than ever today. 

As shown in the diagram, the organ- 
ization is modeled along industrial lines 
using the various supervisory designa- 
tions. The personnel at all times is 
responsible to the instructor. As smooth 
running as the organization may be, the 
instructor must be in control at all times. 
At the end of the first quarter of the 
term the personnel is selected on a basis 
of scholarship, leadership, and interest. 
By keeping his scholarship above 90 
average the student retains his position. 
Practically all of the personnel make an 
effort to keep their titles. A lowering in 
scholarship means a demotion while an 
increase in scholarship rating at the end 
of each quarter warrants a promotion. 

Those pupils not included in the per- 
sonnel organization are the workers or 
mechanics and the opportunity is always 
available for promotion into the organ- 
ization if their scholarship and interest 
warrants advancement. All pupils re- 
gardless of position rotate through the 
toolroom assignments. Extra credits are 
given to those members of the organiza- 
tion who perform their duties well and 


BY Edward Stein 


Paralleling the shop organization of industry, 
the author has evolved a method of class 
organization that relieves the teacher of many 
minor responsibilities and, in addition, de- 
velops leadership and responsibility in stu- 
dents. Teachers with large classes will find 
this device particularly helpful. Edward Stein 
is an instructor in sheetmetal work in the 
McKinley Vocational High School, Buffalo, N.Y. 


show capacity for leadership. 

Badges are worn at all times by per- 
sonnel members to indicate rank. The 
diagram shown below is posted on the 
bulletin board with the student’s name 
inserted under his title. The entire or- 
ganization has bi-monthly meetings with 
the instructor to discuss improvements 
that may be made. The key members of 
the organization—superintendent, fore- 
man, and leadmen—meet monthly with 
the instructor to discuss pupil and or- 
ganization cooperation and suggestions 
are made for the good of the entire class. 

At the close of each class period the 
various inspectors report O.K. condi- 
tions under their supervision to their 
leadman, who in turn reports O.K. con- 
ditions to the foreman and superintend- 
ent, who in turn report O.K. conditions 
to the instructor before the class is dis- 
missed. The toolroom overseer reports 
directly to instructor on toolroom O.K. 

Each leadman has eight students un- 
der his jurisdiction or in his unit or 
section and is responsible for the nor- 
mal progress of his group. One of his 
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duties is to keep the group up to the re- 
quired amount of work to be accom- 
plished at the end of each quarter. The 
foreman and instructor assist with the 
slower pupils in each group. The super- 
intendent, in addition to his supervisory 
duties, gives all-round assistance when 
necessary. The foreman repeats demon- 
strations when requested to do so by a 
leadman. He also assumes the superin- 
tendent’s position when the superintend- 
ent is absent. 

The duties of the shop personnel or- 
ganization are as follows: 


Duties of Shop Student Personnel Organization 


Superintendent.—Assume charge of room 
when instructor is out of room. See that every- 
one keeps busy when instructor has visitors. 
Keep order in washroom. Line up pupils for 
dismissal. Keep class in order when marching 
through halls. See that everyone does his ap- 
pointed task. Line up class for fire drills. Give 
clean-up signal. 

Foreman.—Assist superintendent in lining 
up classes. Help boys who are behind in their 
work by demonstrating use of machines and 
tools. Prevent wasting of materials by students. 
Acquaint new boys with the shop procedure. 

Leadman.—Assume responsibilities of seeing 
that the workers in his section progress as rap- 
idly as possible by giving his assistance. Refer 
boys to foreman for additional demonstrations. 
Give boys necessary materials and see that ma- 
terials are conserved, such as sheetmetal, wire, 
and solder. Report students who violate shop 
tules. 

Shop Secretary.—Call the roll. Read all bul- 
letins and notices pertaining to class activities, 
assemblies, etc. Collect all tardy and absence 
excuses. 

Publicity Manager.—Take care of all ticket 
campaigns and work for success of same. Give 
class publicity wherever possible, such as inter- 
class contests,: posters, etc. 

Toolroom Overseer—Assign boys to tool- 
room duty in the proper order. See that tool- 
room is kept neat and tidy at all times. Allow 


(Continued on page 15) 
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7 things you should do 
to keep prices down! 


If prices soar, this war will last longer, and we could all go 
broke when it’s over. Uncle Sam is fighting hard to keep 
prices down. But he can’t do it alone. It’s up to you to 
battle against any and every rising price! To help win the 
war and keep it from being a hollow victory afterward— 
you must keep prices down. And here’s how you can do it: 


ya PAY NO MORE THAN 


CEILING PRICES 
If you do pay more, you’re party to a 
black market that boosts prices. And if 
prices go up through the ceiling, your 
money will be worth less. Buy rationed 
goods only with stamps. 


5. DON’T ASK MORE MONEY 


in wages, or in prices for goods you have 
to sell. That puts prices up for the 
things all of us buy. We’re all in this 
war together— business men, farmers 
and workers. Increases come out of 
everybody’s pocket—including yours. 


SUPPORT HIGHER TAXES 


It’s easier and cheaper to pay for the 
war as you go. And it’s better to pay 
big taxes now—while you have the 
extra money to do it. Every dollar put 
into taxes means a dollar less to bid for 
scarce goods and boost prices. 


6. SAVE FOR THE FUTURE 


Money} in the savings bank will come 
in handy for emergencies. And money 
in life insurance protects your family, 
protects you in old age. See that you’re 
ready to meet any situation. 


1, BUY ONLY WHAT YOU NEED 


Don’t buy a thing unless you cannot get 
along without it. Spending can’t create 
more goods. It makes them scarce and 
prices go up. So make everything you 
own last longer. ‘Use it up, wear it out, 
make it do, or do without.” 


4, PAY OFF OLD DEBTS 


Paid-off debts make you independent 
now ... and make your position a 
whale of a lot safer against the day you 
may be earning less. So pay off every 
cent you owe—and avoid making new 
debts as you’d avoid heiling Hitler! 


BUY WAR BONDS 


and hold them. Buy as many as you can. 
Then cut corners to buy more. Bonds 
put money to work fighting the war in- 
stead of letting it shove up prices. They 
mean safety for you tomorrow. And 
they’ll help keep prices down today. 


KEEP PRICES DOWN... 


Use it up .. . Wear it out... 


This advertisement, prepared by the War Advertising Council, is contributed 
by this magazine in cooperation with the Magazine Publishers of America. 
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O many young people are being in- 
troduced to machine-shop practice 
today that the difficulty they have 

understanding the simple mathematical 
principles of tapers makes a review of 
the facts timely. 

Sometimes a taper is a complete cone, 
as in a 60° center point, or a needle 
valve point. More frequently, however, 
a taper is a truncated cone, i.e., the bot- 
tom section of a right cone cut off by 
a plane parallel to the base at some 
point below the apex of the cone. In 
geometry this solid is called a frustum. 
The diameter of the taper at any given 
point will be a function of its length. 
The longer the piece is, the greater its 
diameter at the large end. 

Any cylinder turned to an angle of 
less than 90° or greater than 0° is a 
taper. By this reasoning those parts of 
the headstock and tailstock centers on 
which the work is fixed are tapers, 30° 
tapers. The included angle of a center 
is 60°, but the angle of a taper is usually 
measured from the center line. 

Tapers may be cut on a lathe in a 
number of ways: by setting over the tail- 
stock, by using the compound rest, by 
using a flat-nose forming tool, or by 
using a taper attachment. For a taper 
cut by setting over the tailstock the set- 
over of the tailstock must be equal to 
one-half the difference in diameters be- 
tween the two ends of the taper, calcu- 
lated for the whole distance between the 
centers. With respect to the extent and 
location of the taper there are three 
possible cases: 

Case I. When the taper extends for the 
entire length of the piece: 

Suppose a bar 24” long is to be turned 
to a taper 2” in diameter at one end and 
4” in diameter at the other end. It will 
be necessary to set the tailstock over 
1% of 2”, or 1”. See Figure 1. 


TAPER TURNING 


BY Dauid J. Armstrong 


Case III, When the taper is not at either 
end, but somewhere between the ends: 
Suppose a bar 24” long is to be turned 


Diameter at the large end Minus Diameter at the small end 


lowing information covers all of the 

ordinary cases that will arise in the gen- 

eral shop: 

Method I. When the diameters at both 
ends of the taper are known or can 
be readily determined: 

The method of determining the tail- 
stock offset when the diameters at both 
ends of the taper are given, or can be 
readily determined, involves the formula: 


Multiplied by 


2 
entire length of the piece, or, the distance between the centers in inches 


Length of the 


to a taper having a diameter of 2” at a 
point 4” from one end and a diameter 


72” 


tapered portion 
The reason for specifying the distance 
between centers in inches is that the 


Figure 3. 


of 4”, 12” from the same end. This is 
a taper of 3” per foot. Since we are 
dealing with a 2’ bar, the diameter at 
the small end, if the entire bar were 
tapered, would be 1” and the diameter 


work may be on a mandrel. It is the dis- 
tance between centers that is important, 
not the length of the piece of work. For 
very accurate work the exact distance 
between center points is determined. 


= 
igs 
Figure 2. 


of the large end would be 7”. The tail- 
stock offset to cut such a taper would 
have to be 1% of the difference in diame- 
ter at both ends, or 14 (7—1), or 3”. 
See Figure 3. But the tailstock could 
not be set over 3”. Such a taper would 
have to be made by another method, 
ie., a taper attachment or by using the 


2-0 4 
= 
J 
Figure 1. 


Case II]. When the taper extends for 
only a portion of the entire piece: 
Suppose a bar 24” long is to be turned 

to a taper 2” in diameter at one end and 

314.” in diameter 12” from the small end. 

The taper is 114” per foot or 3” in 

24”. Therefore the diameter of the large 

end of the piece, if the taper were cal- 

culated for the entire piece, would be 5”. 

It would be necessary to set the tailstock 

over 14 of 3” or 114”. See Figure 2. 
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compound rest. 

One of the perplexing problems which 
confronts the young machinist is the 
manner of determining the tailstock set- 
over. The method to be used depends on 
what is given as working data. The fol- 


This is a review of an important aspect of 

machine-shop training sometimes hurried over 

by instructors. Jt offers the opportunity to dis- 

cuss related mathematics. The author teaches 
in the Weehawken, N,J., schools, 


Thus, if both the headstock and tailstock 
centers penetrate the work for a distance 
of 14” each, the nominal length of the 
work piece will be 14” less. To make 
the examples as simple as possible, this 
factor has been eliminated from the fol- 
lowing problems. 


The above formula is usually abbrevi 
ated to 


2 x ] 
For Case I above we should have 
4—2 24 = 


2 x 
For Case II above we should have 
3144 — 2 

For Case III above we should have 


4—2 24 __ 
2 
Method II. When the taper per foot is 
given: 


The method for determining the tail- 
stock offset when the taper per foot is 
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Accustoms pupils to accurate, credit. 
able work — for industry or avocation 


This 10-inch tilting arbor saw is a delight to the oper- 
ator — a substantial, well-built machine widely used 
in industry for volume production — yet so simple 
and safe that it is ideal for instruction purposes, so 
low in cost that even the smallest school shop can 
afford it. 


The war-training program for industry has brought 
home the importance of adequate equipment and high 
standards of performance in the school shop. Here 
is a machine that fits right into this modern concep- 
tion of vocational education. Its accuracy, power and 
all-around convenience are almost unbelievable in the 
light of its low price. 


Motor and driving mechanisms completely enclosed. 
Super-safe guard follows the saw, assuring complete 
protection at all angles. Dozens of features make this 
the best saw value on the market. 


OTHER MACHINES — Such as Metal Cutting 
Band Saws, Tool Grinders, Surface Grinders, 
Multiple-Spindle Drill Presses, Wood. Shapers, 
Lathes, Scroll Saws are widely used in industry. 


6 INCH 
DELTA JOINTER 


Write for the new Delta catalog and price list, 
showing low-cost Delta tools. Items costing under 
$100 now carry automatic priorities to assure early 
deliveries. Several Delta machines qualify — check 
now on your immediate needs. Also ask for the widely 
used Delta manual, ‘“‘How to Plan a School Workshop.” 

s- 


12 INCH 
DELTA LATHE 


TEAR OUT AND MAIL THIS COUPON TODAY. 


14 INCH 
DELTA DRILL PRESS 


THE DELTA MANUFACTURING CO. 
672K E. Vienna Avenue, Milwaukee 1, Wis. 


Please send me your new catalog showing 


Several different Delta e. ih ve | the Unisaw and other low-cost Delta tools. 
machines available to | Mit Name Position 

schools with blanket pri- 
ority under CMP Reg. 5A. 
(See new catalog just issued) 
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given involves the use of the following 
formula: 

1 Taper per foot 
2 12 
centers in inches. This formula is usual- 
ly abbreviated 


X distance between 


— 
oA x 
For Case I we should have 
1 
24 x 
For Case II we should have 
xX 1" 
24, 
For Case III we should have 
3 
26 = 3” 
24, x 


Method III. When the taper is given in 
degrees: 

The taper which is given in degrees 
can be changed to taper in inches per 
foot by determining the tangent of the 
angle. The illustration in Figure 4 will 
help make clear the manner of determin- 
ing the taper per foot or the taper per 
inch when the taper is given in degrees. 
It is necessary to have the taper per inch 
or taper per foot to calculate the offset 
for lathes not equipped with a taper 
attachment, because it is possible to set 
over the tailstock accurately on such a 
lathe only by using the micrometer 
collar on the cross feed which is gradu- 
ated in thousandths of an inch. 


P 
\ 
\ 
H \ 
! 
1 
R 
Figure 4. Figure 5. 


In Figure 4, since we have given the 
diameter at both ends of the piece we 
know the taper per foot is 3” and we 
know the taper per inch is 44”. When 
the taper is given in degrees, it is im- 
portant to ascertain whether the taper 
is given as the size of the included angle, 
or as one-half the included angle. Thus, 
in order to determine the taper per inch 
when the taper is given in degrees we 
shall have to know the tangent of angle 
x. The tangent of an angle is the rela- 
tionship of the 

side opposite the angle 


side adjacent to the angle 
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In Figure 4, the tangent of angle x is 


_ = .125. Using the table of tangents 


we discover that .125 is the tangent for 
7° 7 30”. If the value of the angle with 
the center line had been given as 15°, 
the tangent of the angle, or one-half the 
taper per inch would be .26795. The 
tangent of an angle as given in the table 
of tangents is the ratio of the side op- 
posite the angle (calculated on the basis 
of unity) as compared to the value of 
the side adjacent to the angle. The tan- 
gent of an angle is in reality a quotient. 
This is the value of the angle one side 
of the taper makes with the center line. 
Twice the tangent of the angle with the 
center line is the taper per inch. See 
Figure 5. 

Sometimes the value of the angle 
given is the included angle. This is illus- 
trated in Figure 5 in which the man- 
ner of determining the values of both 
angles and both tangents is shown. The 
tangent of the included angle for a 
taper of 3” per foot would be .250 or 


, and the size 


the quotient of 


of the angle, according to the table of 
tangents would be 14° 2’ 10”. There 
may seem to be a slight discrepancy 
here because it may be expected that 
when you double the size of the angle 
you also double the size of the tangent, 
or twice the tangent of angle x is the 
tangent of angle y. An examination of 
the table of tangents will show, how- 
ever, that the tangent of 10° is .17633 
while the tangent of 40° is .83910, or 
almost five times as great. The demon- 
stration of the proof of the fact that the 
tangent of an angle is always numeric- 
aliy greater than twice the tangent of 
half the angle, for angles between 0° 
and 90° is beyond the scope of this arti- 
cle. However the fact that the tangent 
of an angle is 0 for 0° and approaches 
infinity for 90° should indicate by com- 
mon sense that we are not dealing with 
simple ratios but rather progressive 
ratios which increase slowly at first and 
then mount quite rapidly as we ap- 
proach 90°. Thus in Figure 5 the tangent 
of angle y, represented by the line MR 
is numerically greater than twice the 
tangent of one-half angle y, represented 
by the line SR. 

It is for this reason that the tangent 
of the included angle is calculated as 
twice the tangent of the angle the taper 
makes with the center line. Another way 
of saying this is that the tangent of the 
included angle is twice the tangent of 
half the included angle. Thus the tan- 


gent of 7° 7 30” is .125 which is the 
3 
ratio of 2 as per Figure 4, and the 


tangent of 14° 15’ is .250, or twice the 
3 
ratio of a as per Figure 4. What 


we are actually doing is taking the tan- 
gent of the angle with the center line 
for both sides of the tapered piece and 
adding them. 

If, then, the taper is given in degrees 
for the included angle, say 14° 15’, in 
order to determine the taper per foot 
and the offset for the tailstock, we must 
determine the tangent of one-half the 
included angle, which is 7° 7’ 15”. The 
tangent of this angle is .125. This is 
one-half the taper per inch or 1/24 the 
taper per foot. The tangent of the angle 
is always one half the taper per inch 
because the side adjacent to the angle is 
always regarded as unity to determine 
tangent ratios. Thus, when the taper is 
given in degrees, the tailstock setover 
will be the product of the tangent of one- 
half the included angle and the distance 
between centers in inches. If, then, a 
taper is given as 1° 29’ 30” (the angle 
with the center line) and is to be uni- 
form on a piece 6” long, the tailstock set- 
over will be 6 & .02604. The tangent 
of 1° 29’ 30” is .02604 and the distance 
between centers is 6”. Therefore’ the 
tailstock setover is .156. 


How to Determine the Taper As a Percent 

This is a very desirable technique be- 
cause the percent figures are on the cir- 
cumference of the greatest circle on a 
taper attachment. The graduations on 
the percent circle are farther apart than 
the graduations on the taper in inches 
per foot circle, or the taper in degrees 
circle, and hence are easier to read. 
Condition I. When the taper is given 

per inch or per foot: 

A taper of 14” per foot would be a 
taper of .500 inches per foot. This would 
be a taper of .04175 inches per inch, or 
a little less than a taper of 4.2 percent. 
The taper asa percent is always com- 
puted on the basis of the taper per inch. 
Condition II. When the taper is given in 

degrees: 

When the taper is given in degrees it 
is a very simple matter to determine the 
percent of taper. Let us suppose that 
the taper is given as 7° 7’ 30”. The per- 
cent of taper is calculated on the basis 
of the tangent of the included angle, 
which as we have seen is twice the tan- 
gent of the angle with the center line. 
The taper expressed in degrees is usually 
given as the value of one-half the in- 
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cluded angle. The tangent of 7° 7’ 30” 
is .125. Twice the tangent of this angle 
gives us .250 as the basis for determin- 
ing the percent of taper. Multiplying 
this by 100 gives us the percent of taper 
for an angle of 7° 7’ 30” as 25 percent. 
The percent of taper for an angle with 
the center line of 1° 29’ 30” is 100 times 
twice the tangent of this angle or 100 
(2 x .02604) or 5.2 percent. 

The value of determining the taper 
as a percent is that the first setting will 
be most nearly accurate since there is 
about 14” space for each 1 percent on 
the scale. This facilitates the turning or 
grinding of accurate tapers with a min- 
imum amount of adjustment or read- 
justment. 


Methods of Turning Tapers 

There are three common methods of 
turning tapers on a lathe: 

Method I. By using the compound rest: 

This method is applicable to turning 
and boring. The most practical way to 
cut a taper using the compound rest is to 
determine the taper in degrees. The 60° 
tapers on the points of the headstock 
and tailstock centers are usually turned 
on a lathe by using the compound rest. 
They may also be turned by using a 
flat-nose forming tool. 

Method II. By using a taper turning at- 
tachment: 

This method may be used for turning 
and boring. The most practical way to 
cut a taper using the taper turning at- 
tachment is to determine the taper as a 
percent and set the taper attachment to 
the correct percent to cut the desired 
taper. At the present time the cylindri- 
cal grinder is the only machine I am 
acquainted with that has a taper attach- 
ment calibrated in inches per foot, de- 
grees, and percent of taper. 

It is important that the movement of 
the cross slide be opposite in direction 
to the direction of pressure on the cutter. 
There is some backlash in the sliding 
block in the taper attachment on a lathe. 
Observing the rule suggested here forces 
the siding block against one side of the 
guide plate and keeps it there through- 
out the cut. Failure to observe this sug- 
gestion will result in the steps some- 
times encountered in taper turning. 
Method III. By setting over the tail- 

stock: 

The following methods are suggested 
for setting over the tailstock to cut ac- 
curate tapers: 

Method A. Using the micrometer col- 
lar on the cross feed: 

Let us suppose that it is desired to cut 
a taper that necessitates a tailstock set- 
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over of .181. It is impossible to meas- 
ure this distance accurately with a steel 
scale by setting the point of the live 
center on one side of the scale and the 
point of the dead center on the other 
side of the scale. Neither is it possible 
to measure this distance accurately by 
determining the distance between the 
zero lines on the rear of the tailstock. 

But we can measure this distance ac- 
curately by fixing the tool holder in the 
tool post, turning out the footstock spin- 
dle far enough to have the side of the 
tool post almost touch the footstock 
spindle. The use of a feeler gage to 


determine that the tool post almost 
touches the footstock spindle will facil- 
itate the operation. If no feeler gage is 
available a piece of paper will do as 
well. Take a reading on the micrometer 
collar on the cross feed. Draw the cross 
feed away from the footstock oper Place 
.181, by using the 

irt. Kee 
micrometer collar. Be sure tu. in wlan 
allowance for the backlash of the cross 
feed screw. If the last feed of the screw 
was in, withdraw the cross feed about 
.225 and feed in until it has been with- 
drawn .181. Now set the tailstock over 

(Continued on page 31) 


CARBOLOY Is 
THE REGISTERED 
TRADEMARK OF 
CARBOLOY 
COMPANY, INC. 


“Ploughing” through tough cast armor plate at 
cuts up to 1 in. deep—drilling gun barrels—cutting 
off shell—taking interrupted cuts through sand 
holes and scale—producing a quality of finish on 
critical parts often impossible to obtain with 
former tools—holding close tolerances that drasti- 
cally reduce and often entirely eliminate subse- 
quent grinding—making steels of 400 to 500 Brinell 
machineable—these are typical of the present day 
uses of Carboloy cemented carbide tools for cutting 
steel. 


Today 63% of all Carboloy cemented carbides 
produced by Carboloy Company for machining 
applications are steel cutting grades. You'll find 
them in practically every major war plant through- 
out the nation, turning out steel parts for war at 
speeds 4 to 5 times faster than former tool mate- 


rials, staying sharp up to 10 times longer—increas- 


ing production often as much as 300% on the 
thousands of applications upon which victory 
depends. 

Write today for catalog GT-142 listing Carboloy 
cemented carbide grades for cutting steel, cast iron 
and non-ferrous metals available in more than 300 
standard Carboloy tools and blanks. 


Are You Using 
The Right Chip Breaker? 
A special film available on de- 


your training pro- 


CARBOLOY COMPANY, ING¢., 11181 £ 8 MILE ROAD, DETROIT, MICHIGAN 


Sole makers of the Carboloy brand of cemented carbides 


Birmingham, Ale. © Chicago © Clevelond Los Angeles 


© Newark © Philadelphia © Pittsburgh © Seattle 


Canodion Distributor: Canedian General Electric Co., Lid., Toronte, Canada. Foreiga Distributor: International General Electric Co., Schenectady, N. Y. 
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TITANIUM CARBIDES 
TANTALUM CARBIDES 
TUNGSTEN CARBIDES 
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Forged Arrowhead Door Knocker 


BY A. J. Brezina 
MANY a school boy has no 
doubt sometime in his life 
For Cas taken a fancy to Indian relics, 
especially arrowheads. Here is a project 
that not only appeals to students because 
of their interest in Indian lore, but also 
provides many fundamental procedures 
in forge work. 

The project, an arrowhead-war club 
door knocker, is made from cold rolled 
steel 5/16” & 214” & 614”. The clap- 
per, in the form of an Indian war club, 
is made from 34” & 4” C.R.S. 

Begin by making a general pattern 
of the arrowhead on a piece of paper or 
cardboard. The outline may then be 
transferred to the steel stock by means 
of punch marks. 

Heat the stock to a full red heat and 
begin to cut away the excess stock by 
means of the hot cut chisel. Do not try 
to do any cutting when the stock cools. 
After the general shape of the arrow- 


For teaching the elements of hand forging, this 
little project will work admirably. It has the 
added advantages of utility and basic student 
interest. A. J. Brezina is a student at Oswego, 
New York, State Teachers College. 


head has been formed, work may then 
be started on the base of the arrowhead. 
With the top and bottom fuller form 
the notch as in the diagram at point A. 

Now that the preliminary forging of 
the arrowhead has been completed any 
rough irregularities may be ground off 
on a grinder. 

Then begin the peening of the surface 
of the arrowhead. The arrow is high in 
the middle and gradually tapers down 
to each side and also the front and back. 
The purpose of the peening is not only 
to aid in the final shaping of the arrow- 
head, but also to reproduce the flake 
design of real arrowheads. This adds 
the necessary realism to the project. 
Make the peen marks as irregular as 
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possible and vary the hammer blows so 
as to produce a broken yet attractive 
surface. The flakes, or peen marks, near 
the edge of the arrowhead are rather fine 
and become larger toward the middle of 
the arrow. 

Make sure that the back surface of the 
arrowhead is flat when the final forging 
has been completed. Do not attempt 
any hammering or shaping while the 
metal is cold. This will only result in 
checks and cracks in the finished surface 
of the project. When all shaping and 
peening has been completed heat the 
arrowhead again and then let it cool 
slowly, thus producing a fine inner 
structure as well as an attractive surface. 


In making the clapper, select a piece 
of cold rolled steel 34” « 34” « 3”. 
Begin by upsetting one end of the stock 
to produce the club end. Do not try to 
make it a perfect ball. It will appear 
more realistic if a little crude or rough. 
The ball should be about 34” in diame- 
ter. Of course the shape and diameter 
of the ball may be varied according to 
the desires of the individual. After the 
ball has been completed draw out the 
handle to the shape in the diagram. A 
loop is formed at the end of the handle. 
It may be either brazed, welded, or sim- 
ply left slightly open. The clapper is 
also peened all over. A “U” shaped 
arrangement is made to receive the loop 
when the final assembly is reached. 


The loop of the handle is first formed 
and then passed through the “U” nail. 
The loop may be forged tight, or brazed 
or welded. Then the “U” nail is passed 
through the arrowhead proper and is 
brazed or riveted to the back of the 
arrow. 

The “U” shaped nail is drawn out of 
a piece of 14” cold rolled steel to a 
diameter of about 3/16”. This is also 
peened and then given its final shape. 
The nails are also made from 14” stock. 
The student will enjoy designing his 
nails. Peen the tops of the nails. 

The arrowhead is given a burnt oil 
finish and then highlighted with fine 
emery cloth. The finished product in- 
deed possesses the flaky appearance of 
a true flint arrowhead. Finally lacquer. 
Should the arrowhead door knocker be 
used for display purposes it may be 
mounted on an oak plaque. 

At the completion of the project the 
student should have gained experience 
in the following procedures: Forging, 
hot cutting, shaping, upsetting, drawing 
out, rounding out, peening, drilling, de- 
sign, burnt oil finish, brazing or weld- 
ing or riveting, lacquering, and others. 
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Personnel Organization... 
(Continued from page 8) 


no one but the toolroom keeper in the toolroom. 
Check with the toolroom keeper for proper 
amount of tools. Report all tools missing and 
in poor condition. 

Safety Engineer—Report any violation of 
shop safety rules. See that all safety devices 
and guards are used. Report any unsafe con- 
dition in the shop. Caution pupils about proper 
shop attire. Make suggestions to improve safe- 
ty conditions. See that all injuries are given 
prompt first aid. 

Soldering Bench Inspectors.——Morning in- 
spectors will light furnaces. Afternoon in- 
spectors will shut off furnaces. Shut off gas 
when fire alarm is sounded. See that soldering 
materials are not wasted. See that soldering 


equipment is kept in good condition and re- 
plenished—such as dip jars, acid cups, etc. 
Keep the soldering bench orderly and neat at 
the close of classes ready for use by the next 
class. Report waste of solder and sal am- 
moniac to foreman. 

Machine Bench Inspectors.—See that stakes, 
stake holder, and machines are in proper places 
and neatly arranged at close of classes. Keep 
bench clean and clear of scrap and dirt. Keep 
wire coiled neatly and small machines in place. 
Report to foreman abuse of stakes and ma- 
chines. Oil machines and stakes weekly. 

Floor and Work Bench Inspectors.—See that 
floors and benches are cleared of scrap metal 
at close of classes, ready for use by the next 
class. Take care of opening and closing win- 
dows. Keep floors cleared under benches at all 
times. Oil bench machines and vises weekly. 


Furniture. 


call. 


knowledge 


TYPICAL 


Sheldon 


PLAN FOR 
POSTWAR 


let's Get Together And Plan Together 


We need your ideas. We can supply the practical 


gained through successful experience in 
planning and building Laboratory and Vocational 
Working together, your ideas will take 
shape now—become a reality tomorrow. 


Drop us a line—no obligation—and our Engineer will 
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a and not without a 
struggle, the manual arts subjects have 
gained a more highly respected part in 
the high-school curriculum. Among these 
vitally important subjects, which are 
even more necessary today because of 
the war, stands mechanical drawing. 
Sometimes, however, teachers miss 
profitable opportunities for imparting 
to their students more of the benefits of 
mechanical drawing. 

One way of making certain that our 
drawing students derive the most ad- 
vantages from the skills and habits 
learned in the classroom is for the in- 
structor to foster a successful drafting 
club in connection with school work and 
in cooperation with the educational pro- 
gram of the school. 

Such an organization is The Cog, an 
honorary mechanical drawing club, 
which has chapters in several of the 
high schools of Washington, D. C. 

Many other high-school subjects have 
long had their values emphasized 
through the encouragement by teachers 
of extra-curricular activities which are 
connected with school work. Outstand- 
ing pupils from English classes fre- 


quently become members of the staffs of - 


school newspapers or magazines. Lan- 
guage courses have been enriched 
through the participation of language 
students in foreign language clubs. 
Physics and chemistry classes often 
maintain science clubs for the further 
stimulation and education of their 
science pupils. The National Honor 
Society grants membership to those stu- 
dents of good character, who are also 
good students, taking an active part in 
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The Cog... 


A CLUB FOR DRAFTING STUDENTS 


school activities. In some schools the 
curriculum is so organized that actual 
graduation credit is granted for pupil- 
participation in recognized student ac- 
tivities, 

The Cog was founded on April 4, 
1924, a time before most of the present 
boys and girls in our high school were 
born. John Griffith Clary, who was then 
a student at the Central High School in 
Washington, D. C., was the founder. 
(Today Clary is an officer in the United 
States Army at Fort Bragg, N. C.). In 
1924, Clary talked over his ambitions 
with Mrs. Page Taylor Kirk, his teacher, 
who, as a woman teacher of mechanical 
drawing, must have been considered 
quite a rare creature in those days. Mrs. 
Kirk approved of Clary’s ambitions and 
ideas and added a lot of her own; to- 
gether the two planned the structure of 
a successful club which has been in 
existence ever since. 

As the years passed, other chapters 
of the club were installed in other high 
schools. An interested Cog alumni 
group grew up around The Cog; today 
there are hundreds of successful men 
who are engineers, draftsmen, scientists, 
shop foremen, army and navy officers, 
chemists, aviators, and business men, 
owing some of their achievements and 
happiness to the incentives of their high- 
school days in The Cog. At the Fifteen 
Years’ Celebration Dinner, held on 
April 4, 1939, over a hundred of these 
alumni and members applauded while 
Clary, the founder, and Mrs. Kirk cut a 
huge Cog birthday cake. 

How does The Cog function, and what 
are its goals and activities? The Con- 
stitution of the club states: “It is the 
purpose of this Club to promote good 
fellowship among the members of the 
Mechanical Drawing Department of the 
— High School, and to be of 
service to the Department and to the 
Club.” 

Since it is a “professional” club, there 
are certain requirements to be met be- 
fore a student may become a member. 
He is required to earn a “B” or better 
as his drawing mark and to have com- 
pleted at least one semester of work. 
After this, he must receive a favorable 
vote for admission into membership by 


BY Edgar Gar Russell 


A club for high-school drafting students that 

contributes greatly to their acquaintance with 

industrial education subjects. The author 

teaches mechanical drawing at Central High 
School, Washington, D. C 


three-quarters of the active members. 
If these requirements are met, the pros- 
pective member is then pledged to The 
Cog and is given a pledge pin. Before 
his actual initiation into the fellowship 
of the club, he must write a theme on a 
topic of his own choosing, but which 
must be related to such subjects as draw- 
ing, engineering, aviation, the Army, the 
Navy, chemistry, industry, or similar 
fields. The completed themes are bound 
into booklets and filed with the archives 
of the club. Low marks of the prospec- 
tive member must be improved. He 
must work at some task for the better- 
ment of his school or his drawing room. 

The following pledge has to be memo- 
rized: “I do hereby solemnly swear to 
do all within my power to uphold the 
Constitution of The Cog in letter and in 
spirit, to further the interests of the club 
and to maintain the goodwill therein 
existing. This oath I will keep through- 
out my active membership and as an 
alumnus.” 

When Joe Cog has satisfied the above 
conditions, which usually take about six 
weeks after he has been pledged, he is 
initiated. The initiation ceremony, an 
impressive affair, is held during one of 
the regular bi-monthly meetings. Active 
members take turns in holding these 
meetings at their homes. 

A teacher of mechanical drawing is 
the sponsor or faculty adviser of the 
club and he is present at these meetings. 
His position is that of a fellow-member, 
perhaps an elder brother whose word, in 
important matters, is considered worth 
hearing. 

He is not a dictator. As far back as 
1928, the Yearbook of the Department 
of Superintendents of the National Ed. 
ucation Association recommended, “In 
considering the evaluation of student 
activities, emphasis has been laid on the 
specific and general objectives set for 
any educational endeavor. The very 
name ‘student activities’ stresses the im- 
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portance of spontaneity and initiative on 
the part of the pupil and decries by im- 
plication any domination on the part of 
the teacher. Sympathetic and tactful 
supervision is as constant a need in these 
activities as anywhere in the organiza- 
tion, and evaluation of any single ac- 
tivity will weight strongly the influence. 
of the supervisor.” 

After the initiation ceremony the new 
member is given the club pin, a little 
solid gold cog wheel with 13 teeth, which 
stand for “Room 13,” where The Cog 
was started, years ago. 

The pledge pin, two concentric circles 
of blue and steel, is finished in the colors 
of the club, blue for the blueprint and 
steel for the metals of engineering and 
industry. There is a flag of blue with a 
silver cog in the center. A streamer is 


added to the flag for each school in 


which a chapter is installed. 

To each chapter, when it is inducted, 
a charter is given. It is suitable for 
framing and display in the mechanical 
drawing room. There is no charter fee 
or induction cost to the new chapter. 
Each member, when he is initiated, re- 
ceive3 a “shingle” or membership certifi- 
cate. Most members frame these certifi- 


cates and hang them up at home. 

The activities of The Cog are many. 
Some of these are traditional, having 
been practiced since the origin in 1924. 
Other activities depend on present needs. 
Among the activities which are tradi- 
tional is the Annual Exhibit. The best 
mechanical drawing plates are collected 
during the school year and are displayed 
in the late spring in the school or in a 
nearby public library. Drawings of 
nonmembers are selected, as well as 
those belonging to members. Toward 
the conclusion of the exhibit, which usu- 
ally lasts about two weeks, prominent 
local engineers are invited to act as 
judges to select the best plates. These 
outstanding plates are awarded prize 
ribbons. 

Another traditional yearly affair is 
the Christmas meeting. Announcements 
of this party are sent to all alumni. 
There is always a large group present 
at these Christmas meetings. 

Annually at Thanksgiving and Christ- 
mas, The Cog pauses to remember the 
unfortunate of its community. Food of 
all kinds, canned goods, fruit, vege- 
tables, meat, and sweets are collected 
for the needy. Clothes and toys are 
assembled at Christmas for these same 


families. It never ceases to be a sur- 
prise that a rather small group of boys 
can do so much when they are working 
as a group toward a definite goal. The 
membership of an active chapter ranges 
from 15 to 25 boys of all semesters. 

Activities of the club, which may vary 
from year to year, include the organiz- 
ing of baseball, football, basketball, and 
bowling teams. Every school year sees 
the formation of a team in at least one 
of these sports in which nearly every 
member takes part. Plays have been 
produced in which the boys have even 
taken feminine roles. 

When Central High School was in 
need of a school flag for the auditorium, 
the members of The Cog at that school 
provided it. The Cog at Western High 
School always gives a Christmas present 
to the school. Profits made by The Cog 
from dances at Wilson High School are 
given by the chapter to the school. 

If you, as an instructor in mechanical 
drawing, have had your interest aroused 
in The Cog, and feel that a chapter of 
this club would fit into the extra-curric- 
ular life of your school, write to the 
author of this article for information as 
to how a chapter may be installed in 
your own drafting department. 


SAVE TIME in teaching Tool Care and Use... 


Series of 34 pages: 28 for 


woodworking tools, 6 for 


with STANLEY NOTEBOOK PAGES oe 
HOW TO USE HAND SAWS metalworking tools. 

Teach your students tool facts with these helpful, visual for 

instruction aids. Liberally illustrated, they reduce the time and t note- 

necessary to explain each tool, and are constant reminders of sii eh 

proper practice. Each page is note book size, 8” x 101”. 2 — pe, i 


Furnished to you at cost. Order sets, or single sheets, for your 
shop today. Complete list of subjects sent on request. 


with the STANLEY 


wow TO USE 
THE STANLEY SCREW DRIVER _— | 


at TOOL GUIDE 
GUIDE 1 g 
use of primary each in U. S. A. 
wood-working (17¢ per set) 


working tools 


3% each in Canada (25¢ per set] 


*USE AND CARE OF TOOLS- 


J 25 each for sin- 
e copies 
_— WRITE for a copy of Stanley Tool Catalog No. 34 — 
Lid Ree ee “The Encyclopedia of Tools” — sent free on request. 


copies (In Canada, 
25¢ per copy) 


1843 [STANLEY] 1943 


TRACE MARK 


STANLEY TOOLS 


DIVISION OF THE STANLEY WORKS 
EDUCATIONAL DEPT., NEW BRITAIN, CONN. 


Students learn the correct use of tools faster when you supply 
them with this material — the same as shown on the separate 
Notebook Pages described above. The Stanley Tool Guide 
has 32 pages packed with easily understood information... 
hundreds of illustrations and brief, concise descriptions. Index 
in the center is an instant guide to the contents. Use the 
Tool Guide as a textbook, for shop courses, for hobby clubs. 
Furnished at cost. 
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IN THE Morning Matl.. 


invited. Address the Editor, SCHOOL SHOP, Ann Arbor, Michigan. 


[ Brief comments about SCHOOL SHOP and the field it serves are 


Gentlemen: 

When Scuoot Suop first appeared at my 
school, I immediately said it was exactly the 
magazine I had been looking for. I formed the 
habit of reading it from cover to cover until 

. I took my present position. 

Going from the frying pan into the fire, I am 
afraid I must confess with a red face that I 
completely forgot the publication. At any 
rate, this morning a recent issue landed on my 
desk after having been forwarded to me by the 
principal of the high school. I have taken the 
time to look through it and realize how much I 
missed. 

I should like very much to have you continue 
to send it to me at our plant. 

W. M. McCorp, 
Training Director 
Curtiss-Wright Corp. 
Louisville, Ky. 

[ScHooL SHop must have your new 
address and teaching position when you 
change jobs. Please send it to us 
promptly as copies of ScHooL SHOP 
cannot be forwarded to you by the post 
office.—Ed. 


Gentlemen: 


Shop instructors were indeed fortunate when 


your publication began appearing in their 
classes. Your magazine has given me endless 
moments of valuable reading along with the ex- 


cellent projects that have accompanied it. Many 


instructors have found time to bind them and 
I’m looking forward to finishing my second 
volume. 

May I take this opportunity to sincerely 
thank all of your staff, from one who is indeed 
grateful. 

Joun Grovannl, Jr., 
Coronel High School 
Los Angeles, Calif. 


Gentlemen: 


Many thanks for the interesting, timely, and 
stimulating magazine you publish. Each issue 
makes a definite contribution to the teaching 
of industrial arts . .. we do appreciate the help 
you give us. 

ReuseN ScuHmItt, 
Boude Storey School 
Dallas, Texas 


Gentlemen: 


We enjoy your contents, articles, drawings, 
suggestions, and helpful ideas. Our students 
derive much from the projects illustrated and 
are ever on the alert for each new issue. 


We thank you, ScHoot Suop, for coming to 
our classes. 
Cart E. CaMMACK, 
Union High School 
Delano, Calif. 
Gentlemen: 
You may be interested to know that your 
magazine is always looked forward to by me, 
especially due to your live and practical topics 
—as well as acquainting me with some very 
useful teaching booklets and literature. 
ArtHuR F. PETERSON, 
Coolidge Junior High School 
Natick, Mass. 

Gentlement: 

. Let me tell you that I enjoy each and 
every issue of ScHoot Suop and to date have 
found something that I can use in my school 
work in every issue... 

R. E. DAHLEM 

Tomlinson Vocational School 

St. Petersburg, Fla. 
Gentlemen: 

Please accept my expression of appreciation 
for your magazine. The material set up in 
poster form is especially desirable, as is also 
the project material. 

C. R. Newru 

Highland School 

Portland, Oregon 
Gentlemen: 

I enjoy reading your magazine and have 
made it available to our students. I think 
there is a decided need for such a publication 
as ScHOOL SuHop. 

Oscar E. GILLe 
Burroughs Evening High School 
Burbank, Calif. 


NEW TECHNICAL 


Metalwork—tTechnology and Practice 
A modern manual for machinists. 


BOOKS 


$4.00. 


Machine Shop Projects 


Roy E. Knight 


Model Airplane 
Books 


AAS 


McKNIGHT & McKNIGHT 


BLOOMINGTON, ILLINOIS 


‘YOU NEED THIS GREAT BOOK!: 


Indispensable for all Teachers 
and Students of Radio ; 


7 Recognized and endorsed by radio experts, teachers, 
and all interested in radio, as one of the most practical, 
aa helpful, and authentic radio text books yet written. 
a J. Douglas Fortune's book is authoritative, readable, 
understandable! It covers everything from learning 
the code, on through receiver theory, the actual build- 
ing of tr etc. etc. right on to 
complete reference chapter explaining in detail most 
minuteoperations. Areallyindispensable bookfor pre- 
induction training! Beautifully bound in cloth—over 
150 pages—post-paid for only 75c...or at bookstores. 
Special prices on quantity purchases by teachers. 


THORDARSON ELECTRIC MFG. CO. 


— 


/ 


ens 502 WEST HURON STREET © CHICAGO, ILL 
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25 practical projects involving basic machine - 
operations with operation sheets. $1.00. Tom's Book of Flying Models ae 
Mechanics’ Mathematics.................. Charles Greenawalt —Instruction Manual 
A convenient vest pocket size mathematics re- Postpaid 
freshener for mechanics. $1.00. ; 
Engine Lathe Operations................ Whipple & Baudek Flying Models—How to Build and 
Instruction manual for beginners. $1.60. Fly Them—Instruction Manual 
Postpaid 


Paul K.Guillow Wakefield, Mass. 


MAKING PARTS Without DIES 


WRITE FOR CAT- 
ALOG. ‘Metal 
Duplicating With- 
out Dies’ de- 
scribing Di-Acro 
Shears, Brakes 


and Benders and 
showing many 
parts which can 
be made. 


Benders— 
“DIE-LESS DUPLICATING” 
that practically amounts to a new production technique for 


DI-ACRO Precision Machines—Shears, Brakes, 


have made possible a method of 
making a great variety of small parts and pieces. Leading 


schools and universities are equipped with these bench ma- 
chines, and thousands are in use by war industries. 


MFC. C0. 


225 Eighth Ave So. 
Minneapolin 15, Minn. 
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We are helping Uncle 
Sam and hundreds of 
schools, colleges and vo- 
eational training schools 
to teach radio and radio- 
physies to students and 
trainees -and we can help 
you too! 


According to your 
requirements, Lafayettecan 
furnish you with complete 
kits—kit parts if you wish 
to make your own kits—or 
we will design kits to your 
specifications. The Radio 
Training Kit brochure 
(illustrated) is complete 
and up-to-date. Write for 
your copy now. 


Lafayette radio kits are designed for a complete 
progressive receiver or transmitter training program ranging 
from elementary to advanced radio design. Literature pertinent 
to all branches of training in radio and electronics is available 
on request. Schematic diagrams are also available, without 
charge, to authorized instructors. 


Lafayette Radio has complete stocks of Public 
Address Systems, Intercommunications Systems, School 
Announcement Systems and Code Training Equipment. 
Also in stock for immediate delivery are radio and 
electronic parts and equipment for laboratory and 
UHF work, and for a complete radio-physics course. 


Asingle order to Lafayette 
Radio Corp. will bring prompt de- 
livery on all your radio require- 
ments. Write for this FREE 130 
page technical buying guide for 
Radio and Electronic Parts and 
Equipment. 
Address: 901 W. Jackson Blvd. 
Chicago, Ilinois—Dept. 9D3 


LAFAYETTE RADIO CORP. 


* 901 WEST JACKSON BLVD. « CHICAGO 7, ILLINOIS 
* 265 PEACHTREE ST. « ATLANTA 3, GEORGIA 
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BROADEN YOUR 
TRAINING PROGRAM 


--- and save tools, too 


GRAY-MILLS 
COOLANT SYSTEMS 


Here is a quick, simple, economical way to prolong we life, = 
duce costs of new tools and to speed up and b 
program . . . Equip small and old machines in your aa to use 
coolants with Gray-Mills Portable Coolant Systems. 

Gray-Mills Systems can be set up quickly and easily to operate 
either as a p or y part of a machine. They are 
available in both gear and centrifugal types, with capacities from 
50 to 2000 gallons per hour—controlled flow. Prices range from 
only $39.50 to $189.50. 

Gray-Mills Coolant Systems prolong tool life on opecations such 
as drilling, milling, sawing, grindizs, d 
cutting. ... As a teaching aid to help trainees learn. the importance, 
use and applications of coolants, Gray-Mills Portable Coolant Sys- 
tems can play a vital roll in the School Shop. 

Write now and ask for a Gray-Mills demonstration. There is no 
cost or obligation, of course. 


WRITE FOR YOUR COPY OF THE GRAY-MILLS CATALOG 


High pressure gear type and 
high volume 
Capacities 50 to P.H. 


GRAY-MILLS CO. ® 220 W. Ontario St., Chicago 10, Ill. 


Left: Lathe set in Flow-Bac- 
Pan, served by “A” Series 
Model. 


Below: A 4 Spindel Drill 
Press, with G-3 “A” System. 


USE FLO-BAC COOLANTS 
. 5 types for most 
La died. le- 


and 55 gal. 
livery from your distributor or our plant. 


Capacities: 50 to 2,000 G. P. H. 
Pressures 8 to 150 Ibs. P. $.1, 
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INDERS 


PATENT PENDING 


POPULAR SIZES 


FOR 10”, 12”, 14” WHEELS 


*COMPLETELY SELF-CONTAINED 
GRINDER AND DUST COLLECTOR 


Here‘’s a grinder that has every- 
thing for the School Training Shop! 


You can’t beat it as a space saver 
—takes only 50% of the space 
usually needed for grinder and in- 
dependent dust collector. 


Traps dust and grit right at the 
source ... protects students’ health. 


You can move it anywhere... 
just plug it into an electrical outlet 
and instantly—it’s ready for work. 


Train your students on a real pro- 
duction grinder! Teach them the 
benefit of this “trick of the trade”— 
large grinding wheels are a short cut 
to better workmanship and increased 
production. 


For complete information write 
today for Bulletin No. 13—no obli- 
gation! 


WHAT’S DOING IN THE FIELD 
OF INDUSTRIAL EDUCATION 


Tx PART of vocational education 
in the pre-induction training program is 
set forth in War Department publication 
PIT-330, just off the press. 

Entitled Pre-Induction Training in 
Vocational Schools, Vocational Depart- 
ments, and Trade Schools, the 29-page 
booklet covers the details of the pre-in- 
duction program instituted this fall in 
the trade-and-industry field (see SCHOOL 
SHop, June, 1943, p. 3). 

The vocational PIT program differs 
substantially from the regular PIT pro- 
gram started last fall. Copies of PIT- 
330 may be had from the Office of Edu- 
cation, Washington, D. C. Supplement- 
ary bulletins for the assistance of voca- 
tional teachers in various fields are to 
be issued from time to time as the pro- 
gram gets under way. 


THE WEEK of November 7 to 13 this fall 
has been set aside as American Educa- 
tion Week under the joint sponsorship of 
the National Education Association, the 
American Legion, the U. S. Office of 
Education, and the National Congress of 
Parents and Teachers. 

“Education for Victory” is the theme 
of the week, which will be the twenty- 
third annual observance. Of interest to 
industrial educators are Monday, Tues- 
day, and Friday of the week, which are 
to concern Education for Work, Educa- 
tion for the Air-Age, and Meeting the 
Emergency in Education, respectively. 


SALVAGED airplanes, equipment, and 
parts from Army Air Corps training 
fields and repair depots have been made 
available to schools for instruction in 
aviation and aircraft engine mechanics. 
Schools should send lists of materials 
needed to the Commanding General, Pat- 
terson Field, Ohio, Attention: Capt. John 
Bayless, Instructional Material Unit Dis- 
posal Branch. 


AN easily-understood explanation of the 
electron and electronics is to be found in 
“A Primer of Electronics,” a folder just 
published by General Electric Co., 
Schenectady, N. Y. Copies may be had 
free; ask for folder GED-1068. 


DisposITION of equipment belonging to 
the now-defunct NYA has been covered 
in a recent Act of Congress. The equip- 


ment, as well as other NYA property, is 
to be transferred to the Director of Pro- 
curement of the Treasury Department. 
Material not needed by the armed 
services is being made available to voca- 
tional schools and programs under the 
supervision of state directors of the vo- 
cational programs. Allocation of this 
equipment to individual schools is simi- 
lar to that of National Defense Training 
equipment. NYA equipment may be 
loaned without compensation, or appar- 
ently sold to nonfederal vocational edu- 
cation authorities, according to some in- 
terpretations of the Congressional order. 
The portion of this resolution pertain- 
ing to disposal of equipment, follows: 

. Provided, That all real and personal 
property of the National Youth Administration 
is hereby declared surplus, and all equipment, 
materials, and supplies shall be assembled, in- 
ventoried, and turned over to the Director of 
Procurement, Treasury Department, under 
Executive Order 9235 by the Administrator of 
the National Youth Administration as_ex- 
peditiously as possible, and all real property 
shall be disposed of by the Commissioner of 
Public Buildings ... ; Provided further, That, 
under commitment to return such property to 
the United States at borrower’s expense, any 
real or personal property of the National Youth 
Administration in use on June 30, 1943, by any 
nonfederal vocational education authority with- 
in any state may continue to be so used during 
the period of the present war and for not to 
exceed six months after the termination there- 
of, without compensation, but in no event be- 
yond the date such property ceases to be used 
for vocational purposes; Provided further, That 
during such period, the Director of Procure- 
ment, in the case of personal property, and the 
Commissioner of Public Buildings, in the case 
of real property, upon certificate of the United 
States Commissioner of Education that such 
property is to be used for vocational education 
and training, may loan, without compensation, 
to any such existing nonfederal vocational edu- 
cation authority, if applied for within 90 days 
after the date of enactment of this Act, any 
real or personal property of the National Youth 
Administration not required by any other Fed- 
eral Agency (excepting the Lend-Lease Ad- 
ministration) or otherwise loaned under the 
authority of this paragraph, if such borrower 
agrees, in the case of personal property, to pay 
all expenses incident to obtaining and return- 
ing such property.” 


Sailplane Corporation Offers 
Aviation Program Plans 


Aviation instructors are offered assistance 
through an instructional unit prepared by the 
joint efforts of Sailplane Corporation of Amer- 
ica, Cornell University, and the New York 
State Education Department. 

The unit now offered includes a 194-page 
manual covering all details of construction of 
a ground trainer, a complete set of detailed 
construction drawings, and advisory service by 
Sailplane Corporation of America, which is 
handling distribution of the unit. 

Information on the ground trainer program 
may be had from the Sailplane Corp., 9470 
Santa Monica Blvd., Beverly Hills 4, Calif. 
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; J. A. FAY & EGAN CO. 
he ESTABLISHED 1830 

f World’s Oldest Manufacturers of Woodworking Machinery 
: COLERAIN, ALFRED & COOK STREETS 

ie «Cf CINCINNATI, OHIO, U. S. A. 
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| KEEP School Shop COMING: 


it 
“ You want SCHOOL SHOP to continue to arrive on 
of your desk each month . . . but we cannot send it 
or unless we know your correct school address and For Pre-Induction Courses 
of the subject you teach. So, if you have... Your students begin their Tailo study win ectual 
id @ accepted a new teaching position this year: cult’ tracing. Text is suitable for classroom. or shop. 
@ been transferred to another school in your system; Any small is for 
i a) y 
yf begun teaching a new shop subject, adjust, operate, and alter equipment. 
t, 3 let us know by postal card immediately so that you ond maintenance, 
i) , won't miss a single issue of SCHOOL SHOP. This - ae Saeee of the outline prepared by the U.S. Office 
is important, since the postoffice will not forward 
} your copy to anew address. Wr ite... A letter will bring your copy for free examination. No obligation. Write 
1- ‘ CIRCULATION DEPARTMENT C 00 op M. N. Beitman. teacher in Chicago Schools, radio engineer, formerly 
P.O.B Mi with U.S. Signal Corps. Send for your copy, today. 
g ; - O. Box 100 nn Arbor, Michigan SUPREME PUBLICATIONS 328 s. Jetferson St. 
cago 6, Illinois 
a 
Practical Textbooks 
announces aC Ca 
_— a complete series of Examine Them on APPROVAL 
h These odern texts have been especially prepared for school 
n use. You can employ them to excellent advantage in your 
Victory Lra:ning program as well as your regular program, 
our classroom needs. Any books sent for 
s q APPROV AL inspection oles to our educational discount 
4 if retained. 
y Fundamentals of Radio and Workbook (PIT) $2.50 
h : i A N Fundamentals of Electricity and Workbook (PIT).... 2.50 
F Fundamentals of Machines and Workbook (PIT).... 2.50 
- a Fundamental Shop Training and Workbook (PIT).... 2.50 
- Dunwoody Arc Welding Unit 1.25 
e F Electrical’ ond Radio Dictione 100 
lectrical and Radio jonary a 
’ Mechanical Drawing 2.00 
: ( 16mm. with sound) How To Remodel A House 4.75 
etallurgy 
¢ Machine Trades Blueprint Reading 2.00 
and CAREof HAND TOOLS 
USE How To Read Electrical Blueprint 3.00 
*Flight—First Principles 2.50 
*Flight—Aviation Engi 3.25 
As a contribution to the war effort *Flight—Meteorology and Aircraft Instruments... 3.25 
: this series of training films has Machine Shen Week and Repair ry 
, been prepared under the super- *Note: These books have been listed in Leaflet No. 63 issued by 
ew" vision of the United States Army (TEAR OFF HERE AND MAIL TO US) 
intended only for use in military Drexel Ave., at 58th St., Chicago 37, Dept. HS—167 
Toremcuee tnt : d the following texts for 30 days ON APPROVAL ination. I will 
3 102—Pliers & Screwdrivers 171/2 training centers these pictures asin tither return them at the end of that time or remit less your educational discount. 
103—Chisels 12 now being made available to 
104—Hammers i schools and general industry at 
ee ite 14 cost. For complete information, Name 
106—Hacksaws 18 address — ween 
PLOMB TOOL COMP AN scaress 
4 BOX 3519 TERMINAL ANNEX ¢ LOS ANGELES 54, CALIFORNIA 
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Perpetual Calendar Uses 
Many Printing Technics 


BY Philip A. Bortnich 


THE perpetual calendar re- 
cently developed in my print- 
ing classes has awakened a 
great deal of interest on the part of the 
students. An unusual number of print- 
ing technics is used in making this 
calendar, increasing its teaching value. 

The technics employed cover: (1) use 
of butted rules; (2) breaking up a form 
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Porm 1 = 3 1/2" x 1 1/8" 


= 
= 
= 
an 
= 


for printing and scoring in separate 
operations; (3) scoring and cutting; 
and (4) press feeding. 

The calendar consists of a four-ply 
base, on which two movable parts are 
mounted by means of slits cut with steel 
cutting rule. Stock for the base, or 


JANUARY JULY 
FEBRUARY AUGUST 
MARCH SEPTEMBER 
APRIL OCTOBER 
MAY NOVEMBER 
JUNE DECEMBER 
Forms 2 
15/16" x1 
(3 backs up 2) 


cutting 
| scoring 


| oI 


| 


Form 4 -- 8" x 3 3/4" 
Two operations -= printing and scoring 


body, is of four-ply placard, in any at- 
tractive color. The slips carrying the 
names of the months and the dates are 
of a matching or contrasting color of 
durable tag or cover stock. 

Figure 1 shows the four forms. Forms 
2 and 3 back on one another, while form 
4 must be done in two operations, print- 
ing and scoring and cutting. Sizes of 
each form are given in Figure 1. 

Form 1, when printed, moves hori- 

zontally in the slits in the lower part of 
ans 4, the base. The first of the month, 
then, can be moved to the proper day of 
the week for the month in question. 
Form 2 and 3 moves vertically in the 
slits at the top of form 4, to indicate the 
month. This form is turned over to 
show the months July to December. 

This calendar presents many chal- 
lenges to the ingenuity of the student. — 
The design of the base may be varied. 
The name of the school or department 
may appear on the face of the calendar 
in attractive type. And the production 
of the entire piece can be organized 
along industrial production lines. 
This useful project involves the use of many 
technics, yet is within the range of ability of 
the average junior or senior high school print- 


ing student. The author teaches printing at 
Roxbury Memorial High School, Boston. Mass. 
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PROTECT 
STUDENTS’ EYES FROM 
GRINDING HAZARDS! 


PREVE 
SWINGING OUT FIXTURE CAN 
OF POSITION BE PIVOTED 
OUTWARD TO 


LIGHT FIXTURE MOUNTED 
ON RUBBER BUSHINGS 


REMOVE BULBS 


RUBBER PADS 
UNDER CLAMPS 


SAFETY GLASS 
ON TOP, WINDOW 
GLASS UNDERNEATH 


GLASS SIZE 
4a" 6" STURDY DIE : 
CAST FRAME 


STANLEY 
“Flud-Lite” 
EYE SHIELD 


Gives positive eye protection with excellent light directly on 
the work. Adjustable up and down for standing or sitting 
position. Cannot be moved to non-guarding position without 


dismantling. Can be easily applied on bench or belt-driven 
grinders. Write for details. 4943 [STANLEY] 1943 


STANLEY Electric Tools 


EDUCATIONAL DEPARTMENT, STANLEY ELECTRIC TOOL DIVISION 
THE STANLEY WORKS, NEW BRITAIN, CONN. 


[UFRIN’ DIVIDERS AND CALIPERS 
FOR QUICK, ACCURATE TRANSFER 


In the school shop it pays to have good tools—especially 
when, like Lufkin, those tools are identical with those used ; 
by best mechanics and engineers in industry. In these 
Lufkin spring Dividers and Calipers special steel, hardened 
be points and the siiff flat bow spring insures reliability. Avail- 
_ able with either solid nut or “Quick Nut.” 


For quickly and accurately transferring measurements you 
can’t beat Lufkin Dividers and Calipers. 


TEACH GOOD WORKMANSHIP WITH GOOD TOOLS 


[UF: KIN 


‘SAGI W, MICHIGAN - NEW YORK CITY 
TAPES - RULES . PRECISION TOOLS. 


Here’s the 


RADIO MANUAL 
YOU MUST HAVE! 


THE IDEAL RADIO MANUAL 
FOR INSTRUCTORS 


HE new Meissner “How to Build” Radio Instruction 

Manual, edited by expert Radio Engineers is fully 
illustrated with charts, Radio Formulae, Schematic Cir- 
cuit Diagrams and Pictorial Wiring Diagrams. Contains 
a complete outline of Frequency Modulation Theory. 
Construction data on 22 kits for building radio receivers 
and adapter units, with operating instructions and serv- 
icing data on over a dozen complete assemblies, includ- 
ing FM Receivers, Phonograph-Recorder, and radio equip- 
ment, also gives you valuable 
coil design and circuit appli- 
cation data. 


The Radie Instruction Man- 
ual for the beginner and the 
advance student training. 


Price, only 50 cents post paid any- 
where in the U.S.A. tooratip-tive 
cents in Canada). Send for your 
copy today! 


MT. CARMEL, ILLINOIS 
“PRECISION-BUILT PRODUCTS” 
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Adjustable Clothes Prop 


BY Ward Sager 


LAUNDRIES in many cities 
have been compelled to cur- 
tail service and Monday wash- 
day is again a feature of American 
home-life. The clothes prop shown in 
the drawing is a distinct advance over 
the two-nail stick of olden days and 
makes a piece of equipment that is fit to 
associate with the modern electric wash- 
er; one that may be stored in the base- 
ment or washroom when not in use 
rather than in or alongside the garage. 
It is an excellent project for woodwork- 
ing or general shop students and is es- 
pecially popular with mothers, grand- 
mothers, aunts, and even the neighbors. 

By substituting an ordinary thread 
spool for the turned spool and making 
the necessary correction in the depth of 
the notch, this project becomes suitable 
for beginning shop classes that usually 
do not include work with the wood 
lathe. In constructing the adjustable 
prop, opportunity is presented to use 
the fore or jointer plane, back saw, 
hand saw or jig saw, hand drill, screw- 
driver, files, etc., and also to solder a 
butt or lap joint on the metal bands that 
hold the two sections in place. 

While the drawing is dimensioned for 
a prop of 5’ sections, it has been found 
that 6’ sections permitting extension to 
approximately 11’ are required for lines 
that exceed 40’ in length. Another 
change in specifications that might prove 
entirely satisfactory would be the use of 
standard 1” lumber in place of 5/4” 
material thus reducing the cost of the 
project. 

We have used clear pine (B grade) 
of several species including Northern 
White, Western or Idaho White, and 
Ponderosa because of their ease of work- 
ing with hand tools but hardwoods such 
as oak or birch could be used. One 
piece of 5/4” x 6” x 12’ material costing 
$1.35 may be sawed to produce stock 
for three props with 6’ sections, thus the 
material cost would be $.45 plus a few 
cents for metal and wood screws. Where 
lumber is purchased from a local yard 
it is ceftain to have a high moisture con- 
tent and should be conditioned in the 
school shop for a couple of weeks before 
being sawed to dimension as otherwise 
it may warp so badly as to be unusable. 

Construction of this project does not 
involve any specific problems. However, 
it may be noted that the metal bands 
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should be bent to form a good fit. If they 
they are too tight the extension will not 
slide freely and if they are oversize the 
extension will tend to slip out. 

With this, as with any project, a suit- 
able finish enhances its value. A natural 
finish, wash coat of shellac and one coat 
of varnish, or two coats of clear lacquer 
may be applied. Some students have pre- 
ferred a paint finish in which case out- 
side white or grey paint is suitable. 


This highly useful clothes prop is an excellent’ 


general shop project at the elementary level 

as it incorporates some sheetmetal work as well 

as hand-tool manipulation and simple turning. 

Ward Sager is a member of the faculty of 

Central Michigan College of Education, Mount 
Pleasant. 
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When the First 
Class Starts, 


FRANKLIN 
Liguid Hide GLUE zs ready! 


No waiting around, no time wasted. For this revolu- 
tionary liquid hide glue in ready-to-use form doesn't 
need mixing, heating or preparation of any kind. 
Eliminates chilled joints. Give your classes FRANK- 
LIN, the glue the woodworking industry prefers. 


Free SAMPLE 


Write on your school letterhead, 
and test sample will be sent at 
once. No obligation. 


THE FRANKLIN GLUE CO., Columbus, Ohio 


PREFERRED BY INDUSTRY 
and Schools SINCE 1879 


Built to stand the hard, everyday grind of production 
work, Hargrave Tools have been accepted for more 
than 64 years as leaders in their field. Over this 
lengthy period, many improvements have been worked 
out, with the aid of skilled mechanics from some of the 
nation’s largest plants—resulting in tools of the finest 
workmanship, durability and efficiency. 

Write for Catalog 


showing our complete 
line of Clamps, Chis- 


information 


The CINCINNATI TOOL Co. 


Eat. 1879 CINCINNATI 12, OHIO 


RADIO and ELECTRONICS 


for WAR TRAINING... 
for MAINTENANCE 


Quick, helpful, service... that’s 
what you get at Allied! Our experienced 
Educational Division which has helped 
hundreds of schools can offer you in- 
valuable assistance inyour radio trainin 
program. From this one centralize 
source of supply you can also procure re- 
placement parts and maintenance needs. 
The up-to-date 1943 Allied Buying Guide 
ives you latest information on books, 
iagrams,kits,tubes,tools,test equipment, 
public address... over 10,000 items for 
every radio and electronic requirement. 
Write our Educational Division today. 


USE THESE WAR TRAINING AIDS 
Radio Builders Handbook. . . . .No.37-750—10¢ 
Dictionary of Radio Terms. . . .No.37-751~l0¢ 
Radio Formulas and Data Book No.37-752—10¢ 
Radio Circuit Handbook 
Simplified Radio Servicing... . 

¥ Radio Data Handbook 

gee Write for quantity quotations 

ALLIED RADIO CORP. 

833 W. JACKSON, DEPT. 30-J-3, CHICAGO 


UNDERSTAND 
ELECTRONICS! 


BASIC 
ELECTRICITY 


COMMUNICATIONS 
by W. H. TIMBIE 


This clear, concise, practical book gives you a compre- 
hensive picture of the fundamental laws and principles 
governing communications practice. You will know the 
instruments and apparatus used—what they look like— 
how they work. You will know the symbols and language 
of the trade, and learn to figure quickly daily problems. 
This book will give you a foundation that will serve you 
well at all times and prepare you for advanced work in 


the field. 
= ON APPROVAL COUPON: = 
JOHN WILEY & SONS, INC. 
440 Fourth Avenue, New York 16, N. Y. 
Please send me a copy 
of Timbie’s Bastc 
TRICITY FOR COMMUNI- 
CATIONS on ten days’ 


SEE YOUR SUP- 
PLY HOUSE or 
write Dept. SC for 


and other tools for HARSHA : 
j the SCHOOL SHOP. 
HARGRAVE 
works 
q 
‘ 
4 
Basic Gacts on Electricity 
Most Compl, 
lefe 
4 Up-to-Date 1943 
BUYING 
GUIDE 
that time, i lecide to 
turn the book postpaid. SS-9-43 
OP 1943 25 


McGRAW-HILL BOOKS 
FOR WAR TRAINING 


* 


A Few of the 150 Recent 
Titles in These Subjects 


AVIATION. U. S. Navy—Operation of 
Aircraft Engines. Shields—Principles of 
‘Aircraft Engines. Naidich—Mathematics 
for the Aviation Trades. 


BLUEPRINT READING. Dwight— 
Blueprint Reading. Norcross — Aircraft 
Blueprints, Weir—Blueprint Reading. 

DRAWING. French—Engineering Draw- 
ing. French-Svensen—Mechanical Drawing. 
Tharatt—Aircraft Production Illustration. 


ELECTRICAL TRADES. Perry-Schafe- 
book—Fund. Jobs in Electricity. Slack— 
Elem. Electricity. Smith—Elem. Applied 
Electricity. 


FOREMANSHIP.  Heyel — Foreman’s 
Handbook. Schaefer—Job Instruction. 
MACHINE AND METAL TRADES. 
Ford—Shop Theory. Hall—Pract. Wood 
Patternmaking. Mollard—Essentials of 
Precision Inspection. 


RADIO. Almstead - Davis - Stone — Lab. 
Manual in Radio. Almstead-Tuthill—Radio 
Materiel Guide. Watson-Welch-Eby—Un- 
derstanding Radio. 


RELATED MATHEMATICS. Cooke- 
Orleans—Math. Essential to Electricity and 
Radio. Weir—Elem. Math. for the Machine 
Trades. 


RELATED SCIENCE. Frier— Elem. 
Metallurgy. Breneman—Mechanics. Smith 
—Applied Mechanics and Heat. 


SHIPBUILDING TRADES. Niederhoff 
—Blueprint Reading for the Shipbuilding 
Trades. Oberman—Shipfitting Simplified. 


SHOPWORK. Jones-Axelrod—Introduc- 
tory Shopwork. 


WELDING. Moyer—Welding. 
Welding and Its Application. 


Rossi— 


Send for complete list of books in 
tall Victory Catalogue. 


McGRAW-HILL BOOK CO., INC. 


330 West 42nd St. 
NEW YORK 18, N. Y. 


instructional resourees 


Radio Troubleshooter’s Handbook. 
Ghirardi. New York: Radio & 
Technical Publishing Co., 1943 
(third Ed.). Pp. vii+-744. $5.00. 


This book lists case histories of common 
trouble symptoms and remedies for 4,820 mod- 
els of standard home and auto radios and 
record changers. Sections also on alignment, 
cross-indexes of all types of radio sets, wiring 
diagrams, information on Army and Navy 
models, and other data for the radio. man. 

Alfred A. Ghirardi is technical consultant 
in radio, member of Institute of Radio Engi- 
neers, and author of many books on radio. 


Understanding Radio. Watson, 
Welch, Eby. New York: McGraw- 
Hill Book Co., 1940. Pp. ix+603. 
$2.80. 


A comprehensive, yet not too technical, 
treatment of radio. Chapters cover radio waves 
and wave travel; wave-form pictures; prin- 
ciples of the vacuum tube; and other com- 
ponents of all types of radio receivers and 
transmitters. Glossaries; index. Illustrated. 

Herbert M. Watson is associate member of 
Institute of Radio Engineers. Herbert E. 
Welch is professor of radio technology and en- 
gineering, Stockton, Calif., Jr. College. George 
S. Eby is professor of applied science at the 
same school. 


Electrical and Radio Dictionary. 
Dunlap, Hahn. Chicago: Ameri- 
can Technical Society, 1943. Pp. 
110. $1.00. 


In addition to a complete dictionary of 
electrical and radio terms, this book also con- 
tains formulas, charts, and tables of use to 
electrical and radio workers and _ students. 
Charts of symbols are also included to aid in 
proper indication on architectural and me- 
chanical drawings. 

Carl H. Dunlap is chief engineer of the 
Electrical Division, the American School, Chi- 
cago and associate member of the A.LE.E. 
Enno R. Hahn is editor of Popular Mechanics 
magazine and consulting engineer. 


Cincinnati: 
Co., 1940. 


Treatise on Planers. 
Cincinnati Planer 


$1.00. 


This book is a treatise on the soperation of 
the metal planer, covering the various phases 
of planer work, such as tools, setting up the 
work, cutting speeds, specific types of planing 
work, and construction details of the metal 
planer. Illustrations, drawings, index. 


Keep Your Lathe in Trim. South 
Bend: South Bend Lathe Works, 
1943. Pp. 28. No charge. 


This 28-page booklet is Bulletin H-4 in 
South Bend Lathe Works’ series on how to get 
the most out of lathes. This book tells how to 
make necessary adjustments, check power sup- 
ply, protect lathe from abuse, and keep it in 
best operating condition. 

Available on request from the manufacturer 
or from ScHoot SHop. 


Essential Mathematics for Skilled 
Workers. Keal, Leonard. New 
York: John Wiley & Sons, 1942. 
Pp. vii+293. $1.50. 

This text serves as a brush-up manual for 
workers or students now needing the use of 
mathematics learned but since forgotten. It 
also serves to give a basic mathematical back- 
ground for students in pre-induction and war 
industry training classes who haven’t time to 
go into each phase of mathematics in detail. 
Covers arithmetic, geometry, algebra, trigo- 
nometry. Discussion is related to the actual 
uses to be made of the principles learned. 
Problems, appendix, index. 

Harry M. Keal is head of the mathematics 
department of Cass Technical High School, 
Detroit, Mich. Clarence J. Leonard is head 
of the mathematics department of Southeastern 
High School, Detroit. 


Spur Gearing. Owen. Bloomington: 
McKnight & McKnight, 1943. 
Pp. 63. $0.72. 


This book is an attempt to remove some of 
the mystery from the subject of gearing and 
to present it simply and briefly for the shop 
student. Chapters deal with friction wheels 
and development, cycloidal and involute gear- 
ing, tooth nomenclature, proportions of gear 
teeth, backlash, checking, standard gear sys- 
tems, and problems in gear calculating. Illus- 
trations, drawings. 

W. M. Owen is training supervisor of Cater- 
pillar Tractor Co., Peoria, Ill. 


Useful Shop Tables and Informa- 
tion. Scranton: International 
Textbook Co., 1943 (new edi- 
tion). Pp. 124. 


This small, pocket-size book is a handy com- 
pilation of tables, formulas, rules, and data 
needed by shop men in all types of shop work. 
Mathematical tables are also included. Index. 


Practical Radio for War Training. 
Beitman. Chicago: Supreme Pub- 
lications, 1943. Pp. 336. $2.95. 


A radio text designed primarily for the 
many types of wartime radio courses. Covers 
the radio receiver, mechanics and methematics 
of radio, resistor circuits, coils, condensers, 
tubes, meters, and other radio components. Re- 
view questions and problems. Illustrated. 
Index. 

M. N. Beitman teaches in the Chicago 
schools, is a member of the Institute of Radio 
Engineers, and author of radio books and ar- 
ticles. He was formerly an engineer with the 
U.S. Signal Corps. 


Principles of Centerless Grinding. 
Cincinnati: Cincinnati Grinders, 
Inc., 1942. Pp. 48. No charge. 


An illustrated booklet describing the prin- 
ciples of centerless grinding. Details of the 
centerless grinder are discussed and illustrated, 
as well as various specific ways in which they 
are used. 

Available on request from the manufac- 
turer or from ScHoot SHop. 
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SOUND, BASIC TRAINING 
IN 


SHOP MATHEMATICS AT WORK 
BLUEPRINT READING AT WORK 


By Rogers and Welton 


Whether they are heading for industry or the 
armed forces, today's young people need just the 
sort of sound, basic training they will get from 
these two workbooks. No frills—no waste motion 
—just good, solid, essential content that will en- 
able your students to give themselves the "know 


how'' they need for success! 


SILVER BURDETT COMPANY 


New York Chicago San Francisco 


Johnson and Newkirk 


"Tlertrical Crafts 


A PUPIL’S SHOP MANUAL FOR 
INTRODUCTORY COURSES 


in Junior and Senior High Schools 
Planned to give beginners, either as part of 
general education or as possible future voca- 
tion, a knowledge of electricity and its safe 
use. Handwork and elementary machine ex- 
periences are provided in abundance. Line 
drawings, diagrams, half tones illustrate step 
by step procedures and materials. $1.20 (list 
price) 
(In the Industrial Arts Education Series, 
by Johnson and Newkirk) 


THE MACMILLAN COMPANY 


New York Boston Chicago: 
Atlanta : San Francisco 


| 


UNDER 


FLAGS 


RIDER BOOKS ate Araining Radio men 


In addition to use as texts in all the armed services, Rider Radio | 
Books are also found in leading libraries and famous technical | 
schools; to mention a few: Georgia Tech., Univ. of Pennsylvania, 
Northwestern Univ., Virginia Polytech., Manhattan College, M | T, 
Univ. of Delaware, Carnegie, Duke, Harvard, Syracuse and Univ. of 

Alabama. | 
THE CATHODE RAY TUBE AT WORK 


Accepted authority on subject 338 pp.—$3.00 
FREQUENCY MODULATION 
4 138 pp.—$1.50 


Gives principles of FM radio. 
SERVICING BY SIGNAL TRACING 

Basic method of radio maintenance. English ed. 360 pp.—$3.00; Spanish ed. 385 pp.—$3.50 
THE METER AT WORK 
152 pp.—$1.50 


An elementary text on meters 
243 pp.—$2.00 
AUTOMATIC FREQUENCY CONTROL SYSTEMS 
Alignment,’’ on ‘‘Au- 
404 FOURTH AVENUE + NEW YORK CITY Gach 


THE OSCILLATOR AT WORK 
low to use, test and repair 
179 pp.—$2.00 
also automatic tuning systems. 143 pp.—$1.25 
AN-HOUR-A-DAY-WITH-RIDER SERIES 
tomatic Volume Con- 
trol,’’ on “‘D-C Volt- 
EXPORT DIV.: ROCKE-INTERMATIONAL ELEC. CORP. 
100 VARICK STREET, NEW YORK CITY. CABLE: ARLAB 


VACUUM TUBE VOLTMETERS 
Theoretical and_ practical 
Provide foundation for advanced study on ‘‘Alternating Currents in Radio Receivers,” 
on ‘Resonance & 
JOHN F. RIDER, Publisher, Inc. 
Hard bindings............ 


Faster than a slide 
rule.......... 160 pp.—$7.50 


TRIES, a Worktext 
for the General Shop and Laboratory of 
Industries, gives students the important 
‘know how” for industrial victories 
of the future. 

EXPLORING THE INDUSTRIES was written by Chris H. 
Groneman and E. L. Williams, Department of Industrial Edu- 
cation, School of Engineering of Texas A & M College, one of 
America’s leading engineering institutions. 

Especially planned to fill today’s need for such a course in the 
high school, the book is entirely new. It is thorough and straight- 
forward in approaching its aim—to provide complete teaching 
materials for a beginner’s course in general shop and to give 
the student a working knowledge and an insight into industrial 
opportunities of today’s world. 


Price «© « « « Retail 70c; Wholesale 56c 


Order from 


THE STECK COMPANY 


Publishers — Austin, Texas 


ed 
ew 
for RY, | 
of 
to | 
ail. 
igo- | 
ual 
tics | 
ool, 
ead | 
ern | H 
| 
| 
Nn: | 
| 
i 
O 
and | 
nop | | 
els | 
| 
“a 
ib- WO 
the ys 00 L 
ers 
tics 
if The new Steck book 
Re- EXPLORING THE IN- 
ed. 
ago 
dio 
ar- 
the 
ig. 
rs, 
je. 
rin- 
the 
ed, 
ac- | 
OP SEPTEMBER, 1943 27 ; 


Setting Up an Automotive PIT Class 


fas number of students in an auto- 
mechanics class should be determined 
by the facilities available (engines, 
extra units, etc.) and the floor space. 
However, other factors often control the 
enrolment, so the instructor must plan 
accordingly. Dividing the class into 
squads of four, one being selected as 
leader, makes workable units, and gives 
a touch of armed service methods. In 
addition, one student should be assigned 
as tool keeper, and another to see that 
the shop is straightened up as, or soon 
after, the class leaves. The squad leaders 
can help a great deal by seeing that 
tools, equipment, reference material, 
etc., used by their group are cleaned and 
replaced. 

The modern industrial shop is clean, 
so the school shop should emphasize 
this practice. A material can be pur- 
chased to throw on oil spots to absorb 
them, and if students furnish their own 
coveralls they should be encouraged to 
have them washed frequently. Each 
student should have a piece of cotton 
waste or clean cloth in his pocket to use 
for wiping his hands, parts, etc. Cans 
should be provided at convenient places 
to throw oily rags. A five-gallon can 
with part of the top (leaving handle) 
and some of the sides and front cut 
away makes an inexpensive container. 
Empty daily into a covered container. 

Students should be encouraged to 
bring in small parts, and give a talk on 
them. Perhaps they helped to replace 
them in the family car. Nearly every 
private garage has one or more parts 
laying around. (Junk yards will fur- 
nish broken parts for classes of this 
sort.) These tell a story of the average 
citizen’s car problems and whether they 
were solved or not. 

Auto manufacturers (pre-war) still 
have material that can be secured free 
or for a nominal amount. Parts and 
accessories companies are more than 
willing to aid this part of our war pro- 
gram. Wall charts and other teaching 
aids help to build up and maintain 
student interest. 

If you have a library available have 
a student get a list of the auto-mechanics 
books on the shelves, and post it on the 
bulletin board. 


Suggested First Lesson 
General Inspection.—Brief explana- 
tion of units, parts, and text material. 


BY G. H. Billingham 


Here is a plan of class procedure which will 
be helpful to schools establishing a pre-induc- 
tion course in automotive mechanics. Schools 
inaugurating auto-mechanics work also will be 
interested in the same author's article on page 
6 of the April, 1943, issue of SCHOOL SHOP. 
He is Supervisor of Industrial Arts, Wee- 
hawken, N.J. 


Ask students to furnish their own cloth- 
ing cover, or appoint a committee to 
see about purchasing uniform equip- 
ment. An arrangement of some sort 
might be made with a laundry to pro- 
vide the apparel at nominal cost. Keep 
a cloth in the pocket. Explain about the 
use of some sort of protective cream on 
the hands. Show a sample and demon- 
strate its usefulness. Encourage the 
use of gloves where necessary. 

Stress First Aid.—Show location of 
first-aid cabinet or supplies, and specify 
who is to apply the first aid. Request 
that students take care of instructional 
material. Ask each student to provide 
a notebook, as the War Department in 
its booklet PIT202, Fundamentals of 
Automotive Mechanics, page 12, para- 
graph 8, states that the instructor should 
insist on having each pupil develop a 
satisfactory notebook for the course. 
A sticker in the upper corner of the 
cover makes a uniform place for the 
student’s name and squad number. 
Cover this with scotch tape to avoid 
soiling. Be sure to reserve a few pages 
for an index. 

The class should be advised that there 
is to be no unorganized dismantling, or 
“tearing down” (shop term), of equip- 
ment. Arrange time for finishing a job, 
under routine conditions, before it is 
started. 


Lt. Dobbins and three enlisted men in Iceland putting 
to good use their knowledge of automotive mechanics. 
(Photo by U.S. Array Signal Corps.) 


Class Personnel 


Tool Keeper—Schedule preferably 
listed on a chart. 

Duties: To distribute and check the 
return of equipment, tools, parts, in- 
structional material, etc. See that re- 
turned articles are clean, and in good 
condition. Note unusual conditions on 
slip. (May be printed or typed of uni- 
form size, with date and form to meet 
shop conditions.) Turn in slip before 
leaving. Keep slips on file. 

Maintenance Foreman and Assistant 
Foreman.— (Replaces M. F. when he is 
off duty.) 

Duties: (1) Check major units. (2) 
Check benches, etc. (3) Check wash- 
room. (4) Report before leaving. 

Squad Leader—Schedule preferably 
listed on a chart. 

Duties: (1) Help keep the squad to- 
gether. (2) See that assignment is taken 
care of, to best of their ability. (3) 
Check equipment used and see that 
everything is replaced. Can do a lot 
toward keeping harmony in the unit. 


Suggested Assignments for Future Lessons 


Squad I,—Examine a partly disman- 
tled unit and list parts needed to make 
it run. Furnish an owner’s manual 
(furnished by the maker) as reference 
material. This is research students like. 

Squad II,—Check a discarded clutch 
(can be obtained at a service station or 
junk yard). Find out whether it is 
standard, multiple-disc, etc. What, if 
anything, is wrong with it? . Car manual 
as reference material. 

Squad III].—Furnish with downdraft 
and updraft carburetors. Have them 
examine the features, and report on the 
differences. Service books for reference 
material. 

Squad IV.—Clutch can be examined 
in a unit. Check the type, adjustments 
(if any), and approximate condition. 

Squad V.—Typical valve arrange- 
ments. Check the engines available and 
make report on types. Furnish refer- 
ence material. 

Note: See that each squad covers each 
assignment. 

Other topics which will maintain in- 
terest are: 


Oil cleaners. Types of chassis. 
Air cleaners. Shock absorbers. 
Rear ends. Water pumps. 
Transmissions. Oil pumps. 
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Taper Turning... 
(Continued from page 13) 


until the tool post almost touches the 
footstock spindle. If the feeler gage 
makes the same clearance in the same 
spot as it did before, the tailstock is set 
over acggurately to .181. 

Method B. Using a sample piece: 

On a machine not equipped with a 
micrometer collar on the cross feed it is 
possible to cut an accurate taper by 
using a sample piece. Usually a piece 
long enough to give 12” of free turning 
with the dog in place will give the best 
results. Suppose we have to cut a No. 
3 Morse taper which is .602” per foot. 
We mark off on the piece exactly 12” 
and take a light cut at a point which will 
enable us to take a micrometer reading 
exactly 12” from the end of the piece. 
Suppose the reading is .964. Now with- 
out changing the setting on the microme- 
ter collar on the cross feed, turn back 
the tailstock sufficiently to remove the 
work. Run the carriage back to the tail- 
stock center, using the hand wheel. Set 
the tailstock over approximately .300. 
Put the work between the centers and 
take a light cut. When the micrometer 
reading is .362, the lathe is set to cut an 
accurate No. 3 Morse taper. 


Method C. Using a dial indicator: 


The dial indicator provides a very 
accurate method of cutting a taper with- 
in its range. Suppose a piece of stock 
is to be turned to a taper 1.000” in diam- 
eter at one end and .900” at the other 
end. First set the piece between centers 
and indicate it so that it is accurately 
centered. Then with the indicator at the 
tailstock end of the piece offset the tail- 
stock until the dial registers .050. This 
setting will cut the desired taper. 


Methods of Checking Tapers 

The use of calipers and steel scale is 
a very rough check. Nothing more than 
an approximate taper can be gaged in 
this way. A template is frequently used 
to check tapers on centers, screw heads, 
etc. The micrometer may be used as per 
the suggestions made under Method B 
for turning tapers. This is a fairly ac- 
curate method. The use of a sine bar is 
accurate. Here the taper is built up from 
a flat surface until a dial indicator will 
read 0 as it is run along the entire length 
of the taper. From the reading on the 
sine bar it is possible to determine the 
taper. The indicator will locate high 
spots and low spots. But the best meth- 
od, because it is precise, is the use of 


a taper gage. 


Everyone Can Use 
this Handy OH MITE 
Ohm’s Law Calculator 


_—— 
Solves any Ohm’s Law Problem 
with one setting of the slide... 


| EXTREMELY helpful in the training 
| program today. Helps your students figure 
| ohms, watts, volts, amperes—quickly, eas- 
| ily. No slide rule knowledge necessary. 
All values are direct reading. Two sides 
cover the range commonly used 
| in electrical and radio work. Size 10¢ 
41,” x 9”. Yours for only........ 


TEACHERS 


Write for information on how you can 
obtain a quantity of these calculators for 

| q y 

your students at a special price. 


OHMITE MFG. CO.  4935,Flournoy St., Chicago 


be Kight with OA MITE 


RHEOSTATS RESISTORS TAP SWITCHES 


This quality 12 in. ball bearing tool room lathe is 


able, an improved Laney Ae double wall apron 
full quick change gears and full bowl headstock. 
4-speed, V-belt, lever-clutch operated, underneath 


indl 


that 


2 V-ways and 2 flat ways. 


be sure to see the SHEL 


Sheldon BBU-1240 WQ Precision 


and will retain its accuracy under long and hard usage. It has extra collet 
Capacity (to |” round), the finest precision ball or roller bearings obtain- 


enclosed in the pedestal leg and has anti-friction bearings. 
gned | p belts operate through a standard |-piece bed. This 
bed is bridge-braced with heavy cross girts and has hand scraped ways— 


If interested in 10”, 11” and 12” quality lathes 
DON. 


SHELDON MACHINE Co. INC. 
4260 N. Knox Ave., Chicago, U.S.A. 


dents with a 


Lathe technicalities; it 


built for precision work 


with power cross feed; 
Its improved SHELDON 
motor drive is entirely 
It is so 


JOHN WILEY & SONS 


Name 


Geared to the Needs 


A book on mathematics as applied to machine shop 
operations. Practical, easily understood even by stu- 
limited knowledge of arithmetic, this 
book is designed primarily for machinists in training. 
The text and problems apply directly to shop practice 
pee and employ mathematics designed to furnish a back- 

; ground for machine shop calculations. The book avoids 


| Shop Practice 


MATHEMATICS 
for 
MACHINISTS 


by R. W. Burnham 


begins with fractions and gives, in ele- 


mentary form, an explanation of the calculations most 
frequently occurring in machine shop work. 


ON APPROVAL COUPON ————————— 
Inc. 


440 Fourth Avenue, New York 16, N. Y. 


Please send me a copy of Burnham’s MATHEMATICS FOR MACHINISTS on ten 
days’ approval. At the end of that time, it I decide to keep the book, I will remit 
$1.50 plus postage; otherwise I will return the book postpaid. 


Address 


City and State 


Employed by. 


SEPTEMBER, 1943 
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from WASHINGTON paca 


Secretary of War Appeals 
Two Programs for “Rehab” 


VEN as hundreds of thousands of young 
BK men in new uniforms are “going off to 

the wars,” thousands of others are al- 
ready streaming back from the battlefield, dis- 
charged by reasons of injury or age. For these 
two groups, as well as for a third large group 
—the maimed and the injured from the home 
and war production fronts—Washington set in 
motion vocational training or retraining plans. 


@ On behalf of men and women about to see 
active service, Secretary of War Stimson ap- 
pealed directly to vocational and industrial arts 
educators to give them “basic knowledge and 
technical skills needed for modern combat.” 

He was joined in the plea by General Brehon 
Somervell, of the Army Service Forces, who 
said that schools must help the Army pre- 
train its specialists regardless of cost, time, 
inconvenience and even if it means “temporary 
scrapping of peacetime courses.” 

These are strong words. But they come 
from men who have just toured the battlefields 
and front lines; and who know that ihe roads 
to Berlin and Tokyo are still long and arduous. 
They know, too, that trained specialists will 
be the first on that road, leading our troops 
to the Axis capitals. These specialists can be 
conditioned by the Army more swiftly if the 
schools help with preinduction training. 

The War Department, therefore, is asking 
vocational and industrial arts authorities to 
search their souls again with this question: 
“Are we doing all the preinduction training 
for the Army that we can?” 

The Army is aware of all the problems that 
stand in the way of teachers and principals 
eager to cooperate. For example, no Federal 
funds are available for preinduction training; 
yet in many communities authorities are ob- 
taining some help from the Smith-Hughes and 
George-Deen programs as well as from the 
Rural War Production and the Vocational 
Training for War Production programs. Under 
certain conditions, the first two programs may 
be used as a source for money with which to 
reimburse preinduction instructors; and the 
latter two programs may provide space and 
equipment when not used on a full-time sched- 
ule. 

“Adjust, improvise, work out problems of 
space and equipment somehow,” says the War 
Department. “Use the same type of ingenuity 
we would expect our men to use if they were 
stranded on the desert with a battered tank or 
lost in the Strait of Messina on a raft.” 

Some help is available from the U. S. Office 
of Education and the War Department for edu- 
cators ready to expand or introduce preinduc- 
tion training. A bulletin on the subject, en- 
titled Preinduction Training in Vocational 
Schools, Vocationel Departments and Trade 
Schools (PIT 330) is now ready with many 
practical aids. Supplementary materials, each 
dealing with an occupational area vital to the 
Army, are also under way.* Nor will these 
bulletins deal with jobs done only by men. 
Bulletins for WACS, describing jobs women 


*At the printer’s now are: bulletins on air- 
craft mechanics, automobile mechanics, com- 
munications (including radio, telephone, and 
telegraph), and machine-shop practice. 


will be doing in Tunisia, Sicily and eventually 
liberated Germany, are also being planned. 


@ On behalf of veterans returning from the 
fronts, Congress passed a new vocational re- 
habilitation law, to be administered by the 
Veterans Administration. 

General Hines, Administrator of Veteran’s 
Affairs, has appointed 52 vocational rehabili- 
tation directors, covering the entire country. 
These men are now assembling their “soldier 
rehabilitation staffs,” for counselling, guidance, 
training, and placement services. The VA may 
make contracts with any public or private 
vocational training institution to fit the ex- 
soldiers for a job. 


© On behalf of those injured in industry, 
merchant shipping, and in civilian protective 
services (air-raid wardens or aircraft spotters, 
for example), Congress passed the Barden-La- 
Follette Bill. 

This bill “extends and improves” the Act of 
June 2, 1920, which had been administered for 
20-odd years, first, by the Federal Board for 
Vocational Education and later by the U.S. 
Office of Education. 

However, the Barden-LaFolette Bill has 
two provisions which are causing considerable 
talk in Washington. First, the bill places re- 
sponsibility for the program not in the hands 
of the U.S. Commissioner of Education but 
in the hands of the Federal Security Adminis- 
trator (Paul V. McNutt). Second, the bill re- 
moves the ceiling of $3,500,000 which the old 
Act had set; placing no limit on the funds 
which the federal government can contribute. 
The dollar-for-dollar matching provision is 
retained. 

The talk in Washington is that Mr. McNutt 
will pull out the Vocational Rehabilitation Di- 
vision from the Office of Education and will 
set up an independent bureau responsible to 
himself; and second, that the federal govern- 
ment may pour into the states as high as 
$25,000,000 a year for vocational rehabilita- 
tion. Officially, however, the old set-up is still 
in business—but look for important changes 
within 30 days. 


NYA Property in Demand 
How to Get a Million Dollars 


© Now that the National Youth Administra- 
tion is dead, the big question is who will in- 
herit its equipment and property? The Com- 
mittee which killed the NYA was specific on 
that point. It said: First choice goes to those 
nonfederal vocational education authorities 
who were using the equipment on June 30, 
1943. 

Next choice: To federal agencies, primarily 
War and Navy Department and the Maritime 
Commission. 

Next choice: other nonfederal vocational 
authorities, who apply to the U.S. Commis- 
sioner of Education before the end of October. 

Do industrial arts departments have any 
chance to obtain any NYA tools and equip- 
ment? 

There is no reason why not, says the Office 
of Education, providing the three high-priority 
claimants have been served first. These claim- 
ants are already bombarding not only the Com- 
missioner of Education but also their Senators 


and Congressmen with applications for the 
much-needed equipment. 


@ Here’s a tip on how to get a million dol- 
lars from public authorities for education, 
When Washington officials came before a Con- 
gressional committee to ask for funds to con. 
tinue the visual aids for war training pro- 
gram they brought with them the usual kit of 
facts and literature to justify the project. They 
told Congressmen that in 1943-1944 the Office 
of Education plans to produce 144 new mo- 
tion pictures on machine-shop and ship-build- 
ing operations, and to add as an innovation a 
film strip and teacher’s manual for each mo- 
tion picture. 

But Washington officials might not have 
gotten far with this request using words alone, 
Instead, they treated Congressmen to a free 
show of one of the films produced under the 
program last year. Result (whether direct or 
indirect): Congress increased by $1,000,000 
the funds granted this program during 1942. 
1943. Oh, the power of pictures! 
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New Priority Data... 


WPB regulation CMP-5A has been amend- 
ed giving schools the somewhat higher rating 
of AA-2. Otherwise the regulation is sub- 
stantially the same. 

WPB form PD-408 used by some schools, 
has been replaced by form WPB-837. A num- 
ber of changes have been made in the pro- 
cedure for filling out this form. Detailed in- 
— will appear in the October ScHooL 
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PRACTICAL 


for 


War Production Training 


Pre-employment training for war 
production workers must be thorough 
and practical. To give the trainee an 
“idea” of the type of work for which he 
is being prepared is not enough. He 
must have actual experience in operat- 
ing full sized war plant machinery if 
he is to take his place on the produc- 
tion line with a minimum loss of time, 
effort, and material. 


The wide use of South Bend Lathes 


in war industries makes them especially 


SOUTH 


SOUTH BEND, 


practical for war production training. 
Their ease of operation, accuracy, and 
modern design which have made them 
popular in industrial shops are the same 
features that make them the choice of 
both shop instructors and trainees. 


The variety of sizes and models in 
which South Bend Lathes are manufac- 
tured offers a wide choice for practical 
training purposes. Write for a copy of 
Catalog 100-C in which they are all de- 
scribed and illustrated. 


* BUY WAR BONDS * 


INDIANA e 


LATHE 


SOUTH BEND 
13” ENGINE LATHE 


TEACHING HELPS 


for Shop Classes 


South Bend teaching helps—books, 
sound films, wall charts, and bulle- 
tins on the care and operation of a 
lathe—are available for school she 
instruction. Write for Bulletin 21- 


woOrRk«Ks 


LATHE BUILDERS FOR 36 YEARS 
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